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SOME INTERACTIONS IN THE EVOLUTION
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by
Gary W. Weston
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This paper looks at some of the interactions between the
development of tools and the evolution of man and his ancestors.
It begins with a brief history of life up to the primates as a
foundation.

Next the use of tools by other animals is examined

followed by the coverage of the period of time from Australopithecus to Modern Man showing the interweaving of physical and
mental evolution of man and the development and refinement in
his physical tools.

Lastly, a look at possible future interactions

in the physical and mental evolutionary developments in man as
influenced by his tools and by his past.
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Thesis Title:

SOME INTERACTIONS IN THE
EVOLUTION OF MAN AND TOOLS
CHAPTER I
INTRODUCTION

The practical arts of the race have played a major part
in human progress from the beginning of history. Looking
further into the dim reaches of prehistoric times, we can
discern little besides the practical arts of man that tells
of the laborious rise of the race toward civilization. Its
stages of progress are determined and designated by the
degree of man's proficiency in utilizing the materials of
nature for his daily use. Man is said to have passed through
the stone age, the bronze age, the iron age, and is now
said to be in the machine age. There seems to have been
a striking relationship between general human advancement
and the development of the practical arts. As tools,
weapons, utensils, and shelter were improved, physical,
social, and intellectual progress seems to have resulted.
With general human progress came the ability to make still
better tools, weapons, utensils, and shelter. Hence,
throughout the ages there appears to have existed a kind
of spiral of progress. The same remarkable relationship
of cause and effect still exists between the practical arts
and human development. (13:185)
11

Science offers no problem more complex than that of recon-

structing the events and forces which have produced this upwardspiraling condition, perhaps the outstanding characteristic of
human evolution."

(20:141)

This "spiral of progress" down through

the years is the theme of this paper.
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II.

STATEMENT OF THE PROBLEM AND ITS IMPORTANCE

Today man is often at odds with his technology.

He lives

in an unnatural world, created by himself, to which he is forced
to adapt.

His technology inescapably influences almost every aspect

of his life.
There is no better example of this tension, this
strange quality of the human condition, than the story
of fire. It all began in a rather straightforward fashion.
The first fire users were probably hunters who curled up
near red-hot embers on cold nights to keep warm. They
wanted no new worlds. They simply wanted to make the
world as they knew it more comfortable, and they had no
idea of what they were getting themselves and their descendants into. They could not begin to know the conse~
quences of their invention.
They could not know that fire would bring light as
well as heat, creating a new and longer day and bright
glowing places around which people gathered after sunset
and talked to one another and looked back at yesterday and
forward to tomorrow; that fire would bring pain and fear,
and would be used more and more over the millennia to drive
other animals out of their lairs and caves, and into a
variety of deathtraps; or that fires would bring wonder
at the flickering of shadows and visions among the shadows
and intimations of spirits and demons and other worlds.
In short, the first fire users could not know that the
simple act of bringing warmth into their camps would play
a leading role in transfonning their lives radically and
irrevocably. (20:415-416)
Contemporary research in living prehistory and archaeology
looks into the past, studies the present and speculates on the
future in an attempt to gain a better understanding of the interactions between man and his environment-so that he might be better
able to cope with and ease the tensions found in our technological
world of today and tomorrow.

3

Believing, then, that tomorrow started yesterday, a better
understanding of yesterday will help to understand today and tomorrow.

One of the many areas of important interaction is in the develop-

ment of man (physical and mental) and the evolution of his tools.
The problem, then, is to gain some insight into the past relationships between man 1 s technology and his own evolution.

With this

insight then, to make some comments on its relevance to the present
and to suggest some future relationships.
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III.

LIMITATIONS OF STUDY

This study will limit itself to a research of available
literature on the physical and mental evolution of manls ancestors
known as Australopithecus, Pithcanthropus, Neanderthal, and Modern
Man, as it relates to their hand tools and hand tool industries.
These tools, past, present and future, will be limited to physical
tools (such as hammers, lathes, computer) as opposed to tools such
as language, alphabet and government, which are abstract tools.

5

IV.
Adaptation.

DEFINITION OF TERMS

A trait of the organism which, in the environment it

inhabits, improves its chances of leaving descendants.
~- A tailless member of the order Primates, family Pongidae,
consisting of the gibbons, orang-utans, chimpanzees, and
gorillas.
Arboreal.

Adapted for living in trees.

Australopithecine.

A member of the African hominid forms of the

Lower Pleistocene or Villafranchian.
Brachiation.

Progression in trees by swinging by the arms from

branches.
Culture.

The part of the environment that is learned, shared, and
transmitted in society.

Ecology.

The man-made part of the environment.

The study of the interactions between organisms and their
environment.

Environment.
Evolution.

The conditions acting upon the organism.
Development, by descent, with modification.

Foramen magnum.

The large opening at the base of the skull affording

passage to the spinal cord.
Fossil.

Remains of an organism or direct evidence of its presence
preserved in rocks.

Hominid.

A member of the genus Homo.

Hominidae.

The family name of all species of man, including the

australopithecines.
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Hominoidea.

The superfamily including the Hominidae and the

Pongidae, i.e., man and the apes.
Homo habilis.

Name given to a form of man, at present inadequately

described, possibly an advanced australopithecine, perhaps
approaching the pithecanthropines.

Status at present unde-

termined.
Homo sapiens.

The living species of the genus Homo, as well as

several extinct forms of this species.
Mammal.

A member of the class of Mammals, characterized by hair,
milk secretion, diaphragm used in respiration, lower jaw
made up of single pair of bones, and three auditory ossicles
in each middle ear connecting eardrum and inner ear.

Metacarpals.

The bones of the hand between the wrist and the

fingers.
Metatarsal.

The bones of the foot between the tarsal bones and

those of the toes.
Miocene.

Geological period of the Tertiary, lasting from about
twenty-five to five million years ago.

Neanderthal man.

Fossil man of Mousterian culture of the Upper

Pleistocene.
Paleocene.

Geological period of the Tertiary, from seventy-five to

fifty-eight million years ago.
Paranthropus.

An australopithecine form from South Africa virtually

identical with the zinjanthropines of East Africa.
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Pithecanthropine.
Pithecanthropus.

Resembling Homo erectus.
Preferably known as Homo erectus, extinct form of

man of Middle Pleistocene age.
Pleistocene.

The first Epoch of the Quarternary, characterized by

the rise and recession of the continental ice sheets.

The

age of Man.
Pluvial.

A rainy period.

Practical Arts.

The skills and associated knowledge a person or a

group of people use to adapt the physical environment in
order to live such as; arrowsmith, plumber, hunter, stone
tool maker, blacksmith, welder or dentist.
Primate.

A member of the order Primates, consisting of the lemurs,
lorises, tarsiers, monkeys, apes, and men.

Proconsul.

An apelike fossil form from the Lower Miocene of East

Africa.
Prognathism.

Anterior projection of the jaws.

Sagittal crest.

The plate of bone, in some primates, running in an

anteroposterior direction across the top of the skull, and
giving attachment to the temporal muscles.
Savanna.

A grassland characterized by scattered trees, especially
in tropical and subtropical regions; a cross between a woodland and a desert.
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Selection.

The maintenance of certain genetic constitutions (geno-

types) having adaptive value in contrast with others that do
not, and which are therefore not likely to do as well by way
of leaving progeny.
Selection pressure.

The measure of the action of selection in tend-

ing to alter the frequency of a gene in a given population.
Simian gap.

The premaxillary diastema, a space situated between the

upper lateral incisor and the upper canine on each side of
the jaw, serving to accommodate the lower canine, in most
primates.
Sinanthropus.

Now preferably known as Homo erectus pekinensis,

fossil hominid of Middle Pleistocene age, found at Choukoutien, S. W. of Peking, China.
Skull.

The bony framework of the head.

Specialization.

The development of special adaptations to a par-

ticular habitat or mode of life.
Species.

A group of actually or potentially interbreeding natural
populations, which is more or less reproductively isolated
from other such groups.

Tool.

A tool within the context of this paper will be an implement
held in the hands or by some other means and operated by the
hands for the purpose of changing the physical environment
as opposed to a tool such as language which is abstract or
represented by symbols.

Thesis Title:

SOME INTERACTIONS IN THE
EVOLUTION OF MAN AND TOOLS
CHAPTER II
SETTING THE STAGE

The development and evolution of life from its beginning to
present can be viewed as the gradual development and increase of
organism's needs and the satisfaction of those needs.
The evolution of species is a series of successive plant
or animal inventions for new purposes, or living matter 1 s
progressive discoveries of the physical and chemical properties of matter. An organism is a machine for living purposes,
11
living 11 being defined for each kind of organism as the
collection of specific things it can do (or knows what to
do) with matter. (11:4)
When the first living cell came into being it had certain
needs.

The first need must have been survival and foremost in its

survival was a means of obtaining energy.

Plants invented photosyn-

thesis while animals invented various means of consuming energy
stored by other plants and animals in the form of fruits, vegetables
and flesh.
The first cell, then, had to invent a method of obtaining
energy by either consuming food or turning some other form of
energy into its own, or both.

The cell had to have the equivalent

of a mouth, a stomach and a means of expelling its waste while at
the same time surmounting the obstacles of its environment.
(11:1-14)
9

10
These problems have been overcome in a variety of ways by
different living organisms down through the ages as has the problem
of perpetuating the species.

Some, however, were either unsuccess-

ful in coping with their environment or producing offsprings and
have become extinct.
In time some cells found it advantageous, for survival, to
specialize in one or another function and develop a multicell organism.
Some plants invented roots and established a relatively fixed environment while other multicellular organisms invented various modes of
travel.

Each and every invention was accomplished by trial and error

with the successful adaptions living to perpetuate their traits while
the unsuccessful were eliminated.

(11:1-14)

Many living plants and animals had developed such as the
snails, sponges, scorpions and coral 350,000,000 years ago at the
end of the Devonian period of the Paleozoic era as shown in Table I.
There was an abundance of marine invertibrate life and some fishlike
vertebrates including primitive amphibians.

(25:606)

Insects had preceded the amphibians onto the land which may
have been an important factor in the survival of the amphibian life
forms.

"Since these air breathing fish could now live out of the

water some of them began aggressively crawling out of the water-probably to obtain the abundant food that land-living anthropoids
like the insects provided.

11
(

11 : 17-18)

Another factor in the

amphibians survival was the escape from other animals that preyed
on them in the water.

The more time they spent out of the water

11
Table I
GEOLOGIC TIME SCALE
Era
Cenozoic

Period
Tertiary

Epoch

Beginning (Years Ago)

Pleistocene

1. 5-2 Mi 11 ion

Pliocene

7 Million

Miocene

26 Mi 11 ion

Oligocene

37-38 Million

Eocene

53-54 Mi 11 ion

Paleocene
Mesozoic

Paleozoic

Cretaceous

65 Milli on
136 Milli on

Jurassic

190-195 Mi 11 ion

Triassic

225 Million

Permian

280 Million

Carboniferous

345 Mill ion

Devonian

395 Mi 11 ion

Silurian

430-440 Million

Ordovician

500 {?) Mi 11 ion

Cambrian

570 Mill ion

After Montagu, Man: His First Million Years (New York: The World
Publishing Company, 1957)
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the better their chances of not being eaten by other water
creatures.

To be sure, they were still dependent on the sea for

their survival but now there was an enlarged environment to which
they could interact and learn to adapt.

The insect family had

already invented legs where the amphibian had fins.
11

The amphibian

reinvented legs--this time out of fish-fins and in a more economic

pattern of four legs, instead of the six of insects and the eight
of spiders and scorpions. 11

(11 :18)

There were many problems which had to be overcome before
the amphibian could remain on land indefinitely:

problems related

to reproduction, temperature variations, predators, and the general
changes of the world climate due to the onset of the Ice Age.
'
11

Many reptilian species could not meet these new environmental

changes, which also drastically modified their plant and animal
foodstuffs, and they became extinct. 11

(11:19)

11

Two off-shoots

of the reptiles--birds and mammals--created warm-bloodedness in
the world, as both had to if they were to be active in winter or
in cold climates, 11

(11:19)

this resulting in their ultimate sur-

vival in large numbers.
For whatever reason the amphibians left the sea, they continued
to find new environments to learn to survive in; increasing the intellectual and physical adaptions required for their perpetuation.

Through

adaptive trial and error inventions were tested and only those that
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could satisfactorily meet the challenge of the new environment survived that period of trial.
Early Primates
When mammals first appeared, the dinosaurs dominated the
world.

The earliest mammals were small, furtive, obscure and

numerically rare animals which ate insects and were eaten by the meateating lizards. · The odds for their survival were slim--to say the
least.

(11 :23)

But out of the nettle danger, the mammals plucked an
incomparable flower of adaptation. Both their capture of
agile insects as food and their necessary avoidance of being
food themselves--and the mammal-hunting reptiles were sufficiently agile--alike put a premium on mammals 1 developing
an acuter awareness of the environment. This meant both
improvement in the senses• and the ability to make neuromuscular reactions with maximal speed. All evolutionary
progress heretofore, to be sure, had come from discovering
and taking into consideration some new aspect of physical
reality or from solving by organic invention the problems
arising from an organism 1 s new demands on life for nutrition,
protection, speed, and the like. But mammals raised deliberate
attentional activities to an unprecedented pitch and consequently had an intelligent awareness of the environment
far beyond that of any lizard. (11 :23)
This manifested itself in an increase in quality and quantity
of the nervous system.

(11 :24)

Other members of the mammal family

were developing horns, hooves, thick hides, claws, flippers, wings,
and fangs.

At the same time they were invading deserts, oceans and

air, the primates took to the trees.

As with the earlier amphibians,

the primates found refuge from the earlier earth bound preditors and
at the same time increased their food supply from the fruits of the
trees.

Living in the trees resulted in an omnivorous diet.

The
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important factor which is elementary in their ultimate survival is
that they were able to adapt to living in the trees with a minimum
of physical adaption.
It would seem that if an organism were to specialize in an
area of survival he would be secure.

This is, in fact, not the case

since the environmental conditions often change.

They might change

to such a degree that the organism could not adapt and would,
therefore, fail.

LaBarre points this out in the following statement.

One generalization does emerge nevertheless: Cope 1 s
law of the survival of the unspecialized. 11 This is another
way of saying that the animals which survive are those close
to the main lines of evolutionary development representing
major animal improvisations. These animals enjoy the benefits
of all the large-scale inventions of their evolutionary
ancestors but do not make the dangerous specializations-expensive but relatively less useful--that land their less
canny relatives at the end of evolutionary limbs, (11:27)
11

The primates, including man, are by no means the most specialized of the mammalian orders.

They are, in fact, relict animals

such as the opossum who have retained their sound primitive characteristics and seem able to stand all manner of conditions in their
limited environments.

(11:27-28)

The migration to the trees resulted

in many minor but qualitative adaptions that lead to man's ancestors
and to modern man.

One of these minor adaptions was in the hand.

Primates got away from their land enemies just as
effectively as birds did, but they paid a much cheaper
price for this in specialization than did birds. For
the primates kept unspecialized the ancient five-fingered
hands bequeathed them by their oldest ancestors who came
to the land, the amphibians. These hands they improved in
prehensility, or grasping ability, by climbing about through

15

the trees. The result was a very great functional improvement, but with surprisingly little anatomical change. The
more a paw is a flipper or a wing or a hoof, the less it
can be potentially anything else: too specialized or too
hasty adaptations have left their fossil shipwrecks through
all the rocks of the paleontologist. The cleverly grasping
hands of the tree-living primates are a modest change-compared with the spectacular hand-wing of the bat, the
horse s delicate walking on one fingernail, or the thoroughly
mammalian whale going back to the sea and masquerading as
a fish in its outward form. Nor is the monkey 1 s hand anything like so bizarre a specialization as the flying with
the little finger of the extinct pterodactyl. The primate
hand, which man has removed from all probable future specialization, may yet afford the most elegant example in all
evolutionary history of Cope 1 s law of the 11 survival of the
unspecialized. 11 (11 :31)
1

Another effect tree living had on these early primates was
branchiation, or 11 arm-walking 11 through the trees.

This produced a

greater maneuverability of the forearms resulting in virtually a
universal joint in the shoulder.

Along with this adaption the

improved eyesight of the primates must be considered.
Getting around in the trees demands accurately developed
position, perception and distance-gauging eyes, if the branchiator
is to make that next limb safely.

The stereoscopic eyes of the

primates added to the flexible shoulder and grasping hands no doubt
gave them a much better visual-muscular space consciousness than
most land animals have.

(11:34)

Climbing and arm-walking also tended to force these primates
to operate in a vertical fashion with the rear limbs used for
standing. crouching, and sitting and the forelimbs used primarily
for climbing, branchiating and feeding.

Handedness is the foremost
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primate characteristic and it is much more correct to call the
majority of monkeys four-handed than four-footed animals.

(11:39)

In the trees the sense of smell was relatively unimportant
for survival, resulting in a reduction of the effectiveness of this
sense.

This reduction of smell and the generally vertical posture

required in the branchiator influenced the shape of the skull, as
seen in the retraction of the muzzle.

Muzzle retraction is also a

function of the decrease in importance of the jaws in holding and
chewing food.

As the forelimbs take over these jobs, the survival

benefit of a long snout decreases, which allowed the jaws to recede.
(11: 30)

All these things illustrate the mechanical and intellectual
adjustments to the real world in which living organisms find themselves.

Down through the millions of years life has existed on

earth, living organisms have adapted in various ways in attempts
to meet the challenges presented by their environment.
Taking the mammalian anthropoid ancestor of man as being a
branchiating, handed, vertical, tree-living animal that can feed a
non-grasping mouth reduced in prograthism and a stereoscopically
seeing, flat faced rather than snouted smelling animal,
a small step to man.

it is just

The mechanical equipment which would lead to

man was already incorporated in the anthropoids.
quality is another matter.

The intellectual

Although there does not, in fact, exist

a vast gap between the intelligence of apes and man, there is a gap.
(14:23)
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Montagu suggests the gap is the result of small genetic
differences between man and ape which limit the range of responses
in one group and increase it in the other group.

The gap which

separates the apes and man is, genetically, relatively small.

The

gap which separates them culturally is, however, very large.
(14:23)

This difference is what we call intelligence.

Toolmaking is a material token of intelligence. That
is what toolmaking tells us there had been a significant
advance in; that the man-apes who had genetic potentialities
for this form of behavior possessed genetic potentials for
intelligence which distinguished them from all other creatures.
That is the real significance of the evidence of the tools.
Man is man not merely because he is a toolmaker, but also
because there has been a continuous feedback, a reciprocal
evolutionary interaction, between his toolmaking activities
and his intelligence. (14:24)
The primates, a predominately tropical and subtropical
order, an ecological fact plainly related to their arboreal, fruiteating habits, being forced from the trees had to change their living
style.

They had to make adjustments in their diet to survive the

climatic changes presented by the onslaught of the Ice Age.
There is no doubt that the anthropoids became humans partly
through surmounting and adjusting to the hardships of the
four Pleistocene ice ages during the last million years.
In fact, most students would agree that the possession of
fire is a critical distinction between men and apes. In
this we concur, not merely because the presence of fire is
an objective fact conveniently easy to determine in archeology
and human paleontology but also because the possession of fire
is a fact of cultural order--and the possession of culture,
unique to the universal in man, is the major criterion of
the human. Even more strongly, a good case could be made
that the possession of fire is a first fact of the culture
which is still universally possessed by man everywhere-even in the tropics, where fire is evidently less important
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for the survival of anthropoid creatures than it was in the
Ice Age north.
The Ice Age also saw the conversion of anthropoids into
the carnivorous animal, man. Once again, since primates lack
the bodily hunting equipment of carnivores like lions, the
habit of hunting large animals for their meat was made possible
only by other cultural inventions--weapons. The hunting of
animals for their furs as human clothing was also an adaption
to the cold climate. But fire also was significant in preparing this kind of flesh food taken up by animals whose
ancestors were fruit eaters and largely vegetarians. Thus
fire and furs were needed to survive the cold, and flesh and
fire were related in eating. Man is therefore the uniquely
cold-climate anthropoid--a warm-climate primate forced to
invent culture (fire, borrowed furs, and flesh-hunting with
manufactured weapons) if it was to survive in the regions
glaciated during the Ice Age, (11 :42)
These adaptions are not physical, but cultural, in nature, and
therein lies their importance.

Brace defines culture as

11

the

ability to profit from the accumulated and transmitted experience
of other human beings. 11
11

(1:51)

Oakley defines culture as the

ability to make tools and communicate ideas, 11 (18:l) while Coon

defines it as

11

the sum total of things that people do as a result

of having been taught. 11

{7:5)

No matter which definition one subscribes to, two things
become important.
11

The first is "experience", 11 to make tools", and

the things people do. 11 The second is the 11 ability to profit from

the experiences of others 11 ,
taught. 11

11

communicate ideas 11 and "having been

With these two things man was and is able to survive.

Also with tools he shapes his environment and changes his culture
whether he wishes to or not while at the same time he is shaping
himself.
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Man 1 s culture is an adjunct to the human architecture,
superimposed on his genetically determined organ system.
Thus culture has made man's mechanisms of adaption even
more specialized than his physiological tools. Viewed in
the context of the total evolution of life, man s culture
is a revolutionary addition to his architecture and his
most powerful instruments for adaption. Man is now able to
adapt himself--through his cultures--to different habitats
long before genetic mechanisms do this for him; he does not
have to await genetic modifications in his constitution.
The adaptions man has achieved are the most advanced of all
forms of life because man has a set of specialized tools of
adaption that are unparalelled by those of other form: his
culture. (6:5)
1

Man 1 s ecological niche would have to be related to his
possession of culture.

That is to say, man specialized in culture.

This specialization directly required some higher level of intelligence to learn than did other positions in the ecological makeup.

SOME INTERACTIONS IN THE

Thesis Title:

EVOLUTION OF MAN AND TOOLS
CHAPTER III
TOOL USE AMONG ANIMALS OTHER THAN MAN RELATED TO HUMAN TOOL USE
Use of tools by animals is not unknown.

As a matter of fact,

the phenomina has received some extensive study.
There are some interesting cases of toolmaking among
other animals, for example, the burrowing wasp Ammophila
uses a small pebble as a hammer to pound down the soil over
its nest of eggs. Cactospiza, one of Darwin's finches of
the Galapagos Island, uses a cactus spine to pick out
insects from crevices in the bark of trees. The British
greater spotted woodpecker uses clefts in tree trunks as
vices into which it pushes pine cones, so that they may be
held firmly while the birds pull out the seeds. The southern sea otter uses a stone, which it carries with it in the
water, as an anvil on which to break the hard shells of the
shellfish it feeds on. The Arnhem land hawk picks up smoldering sticks in its claws and drops them into a dry patch of
grass, then waits with companions for the exodus of frightened
animals attempting to escape the fire, and falls upon them as
they flee. Egyptian vultures pick up and throw stones at
ostrich eggs with their beaks in order to break them open
and feast upon the contents. (14:2)
These tool using activities are learned from older members
of the species by the individual and constitute culture to some
degree.

Culture in the sense that it is "continuously learned,

transmitted and perpetuated, in an unbroken tradition, by subsequent generations.

11

(14:2) As interesting as these examplffiare,

their significance lies in the fact that they represent virtually
the complete repertory of the inventions of these creatures.
absence of extended tool use implies one of two things:
20

The

either an
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inability to symbolize and therefore develop tool use or, if the
ability exists, the lack of need for symbolism and tool use.
Ashley Montagu describes a symbol as used here as an
abstraction or organization of ideas which represents something
which has no external reality in that it occurs in the mind, and through
experience there constitutes no part of the external world.

(14:3)

The lower animals inability to symbolize to any appreciable
degree prevents his extensive use of tools.

However, many animals

of the higher order of primates have exhibited a limited ability to
symbolize.
The contemporary great apes--orang-utan, chimpanzee,
and gorilla--are capable of symbol usage to a limited degree,
and under challenging conditions sometimes exhibit quite
remarkable innovatory behavior. For example, a chimpanzee
will place box upon box and climb the structure so built
in order to reach a bunch of bananas. This ape has also
been observed to insert one stick into another to make a
pole with which to reach a bunch of banana~. Chimpanzees
and orang-utans will fold straw into a firm implement with
which to reach desired objects. (14:3)
Another example is the chimpanzees which have been observed to pick
a straw or dried stem of grass and poke it down the hole of a termite nest.

The termites bite the straw and hang onto it.

The

chimpanzee, knowing this, carefully withdraws the stem and licks
off the termites.

(14: 4)

This is not only an example of tool use but of tool making
as Montagu points out.

11

If a tool is an object modified or changed

in order to act upon something else, then quite clearly the chimpanzee is not only a rudimentary toolmaker, but capable of concep-
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tualizing the use of a simple tool for an immediately future purpose."

(14:4)
There are some observations that should be pointed out here.

First, each of the examples cited here as exhibiting an appreciable
degree of symbolization are by animals of the order of primates,
man's closest cousins.

Secondly that the use of tools is for the

purpose of solving an immediate problem usually involved with
securing food, a biological necessity which must be satisfied.

As

Weston LaBarre put it, "When living matter has immediate problems,
it must solve them or die; and when it perceives desirable present
ends, it seeks them.

11
(

11 : 28)

Usually apes must have a visible reward before they will
make a tool.

They may occasionally make a tool in preparation for

future use, but they seldom do so, not because they do not plan for
the future because in a rudimentary sort of way they do, but they
live mostly in the immediate present.
perceives what needs to be done.

(14:22)

The ape concretely

Man abstractly thinks of a tool,

even in the absence of the situation for which the use of tools may
be required, and then makes the tool.
The difference in man 1 s ability to symbolize or work in
abstracts and the examples of animal symbolism is a matter of
degree.

"What makes the man unique is the uniqueness and complexity

of his tools, not simply their number or variety, but their quality."
(14:2)

The most important of these tools are not the material
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objects that have been made into tools, nor tools with which to make
tools, but the organization of the thoughts, the ideas and the
abstracts that enable man to make, and to some extent control, not only
the world as he finds it, but also the world as he remakes it.

(14:2)

With the inability of the lower animals to symbolize and the
limited evidence of symbolizing among the nonhuman primates illustrated, examination of the other possibility suggested as a reason
for their not using tools to a greater degree needs to be looked
at, i.e., the lack of a need.

Shaller and Emlen's observations in

this regard of the mountain gorilla illustrate the lack of need for
innovation quite well.

Their observations indicate an extreme

curiosity about animate objects and a lack of curiosity regarding
inanimate objects.

In addition Shaller and Emlen found that although

the gorillas have the physical ability to manipulate and carry items
that might be used for tools, they do not have the necessity to
develop this ability.
It may be conjectured that the gorilla's failure to
develop tool-using is related to the ease with which it
can satisfy its needs in the lush forest habitat. The
forest is for these powerful vegetarians an evolutionary
dead-end road in that there is no selective advantage for
improvement of manipulative skills or mental activity along
the lines which characterized human evolution. There is
no reason to carry a tool if vegetable food is abundant
everywhere, and no preparation of the food is required
beyond stripping or shredding with the teeth and fingers.
There is, it would seem, little selective pressure to try
anything new or to improve on the old. Need for special
manipulation involving tools might more likely arise in
a harsh and marginal environment where selective premium
is placed on mental activity and new modes of fulfilling
bodily requirements. (23:90-91)
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The forest environment of the apes is not a very challenging
one because it yields a ready made supply of food.

The table is set.

All that is needed is to reach out for the food that is already
there.

To meet the challenge of the forest environment, all that

is needed is the necessary physical equipment.

With this limited

pressure for improvement or modification and the equally limited
range of reaction and response, there is little, if any, need for
intelligence.

This is not to say that apes or even monkeys are born

with nothing more than an instinctive system which limits them to
the appropriate reactions to the environment.

In fact, their

innate ability is not highly developed and they have to
learn most of their responses to the environment in much the same
way as man does.

The real difference is principally in the fact

that the hereditary make-up of these nonhuman primates puts far
greater limits on their learning potential than does the hereditary
make-up of man.

(14:9)

More light might be shed on the above by referring to Table II
comparing the brains of the higher primates.

Obviously, there is more

brain per pound of body in man than in the other members of the higher
order of primates.

If a lower ratio between brain and body size implies

higher intelligence, then man certainly has the edge on potential;
although brain size does not directly dictate intelligence it may
have an influence.

As Dobzhansky points out 11 Large cranial capacity

is evidently not indispensable for high intelligence or achievement. 11
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(8:211)

The lower brain to body ratio, it seems, increases the

potential for intelligence or memory as Rench concluded from a
study with animals.

The memory retention is about proportional to

the brain size in the animals experimented with.

He suggests a

possible reason being the more numerous branches permitting more
interconnections between the cells and therefore a greater variety
of paths for nerve impulses.

(21:291-303)
TABLE II

Weight of brain
in grams

Genus

Man
1,375
Chimpanzee
400
Orang-Utan
400
Gorilla
425+
Taken from the Human
- -Revolution
- - - - (14:69)

Weight of brain
to weight of body
l :30
l :75
l: 124
l :231

In sunmary then, some animals use tools and some, although
the number is evidently very small, have been noted to make or modify
an object to use as a tool.

The low intelligence and the apparent

lack of need for tools to survive might explain the very minimal
tool use among animals.
At what point in development, then, did man separate himself
from the other animals by the use and manufacture of tools? Evidence
from Olduvai in South Africa indicates the modification of tools by
Australopithecus.

Campbell reports,

At Olduvai, stone tools have been found at an early level
dated nearly 1.8 million years B.P. (Before Present) in direct
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association with one or more species of Australopithecus.
There we see pebbles obviously used for pounding roots and
other vegetable matter, preserved, after flaking, as cutting
tools for preparation of meat . • . But the tools we have
found associated with the man-ape Australopithecus are
relatively simple, and it is relevant that this creature
had a brain not really much bigger in absolute size than
that of a gorilla. (3:129}
This implies a minimum brain weight of approximately 450
grams for the Australopithecus species.

Tentative estimates suggest

a stature in the neighborhood of four feet and a bulk of 50 to 80
pounds.

(1:63)

Computed to grams this yields 22,650 to 37,100

grams bodyweight for Australopithecus.

Comparing his 500 gram

brain to the mid point of his body weight range:
37,100 g
22,650 g
2/59,750

29,875 g Average estimated body weight

Brain Weight to Body Weight

500 g
1

29,875 g
60

This would place Australopithecus in at least the range slightly
above the chimpanzee of Table II.

Australopithecus offers a bridge

between the apes and man and a point at which to begin the study of
tool use and man.

Thesis Title:

SOME INTERACTIONS IN THE
EVOLUTION OF MAN AND TOOLS
CHAPTER IV
TOOL USE AMONG PROTO MODERN MAN

The Dawn of Man and Tools
The beginning of man's tool use is presently believed to
have taken place during the Australopithecus stage of human development.

In 1964, Leakey, Tobias and Napier announced Homo habilis, a

newly discovered form of man, so named because of his skill as a
tool maker.
At the same level of Bed I where the remains of the
12-year-old child were found were also the remains of an
adult comprising a collarbone, several fingerbones, and
the fragment of a heavily worn premolar or molar tooth.
The site has been dated at about 1,860,000 years by the
potassium-argon method. It is, therefore, about 100,000
years earlier than the original Zinjanthropus site. In
addition to the bone 11 lissoir 11 there were found choppers,
together with horn and waste flakes, and the metatarsal
and metacarpal bones of antelopes sharpened to a point.
These latter tools were striated in a manner indicating
that they had been used for digging roots. (14:47)
As to whether these dates, associated tools and beings are directly
integrated is not fully agreed upon.
It is, however, too early to comment adequately upon
these views. Whether Homo habilis is, indeed a distinct
species of the genus Homo, or an australopithecine or a
pithecanthropine, it will be possible to decide (if at al1)
only when the necessary further studies have been completed.
(14: 49)
But at this point only 100,000 years difference is involved, which
is less than 2% of the time man, back to Australopithecus, has been
27
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known to wander the earth, according to a recent report from Arnold
D. Lewis of the Museum of Comparative Zoology dating Australopithecus
at 5.5 million years before present.
In any event tool use and even tool modification or tool
making seems to have begun during the Australopithecus phase of
the Australopithecine stage.

The Paranthropus phase of the

Australopithecine stage followed Australopithecus.
thropine stage came next.

The Pithcan-

The early Homo Sapien and early Neander-

thal came next, overlapping the Pithcanthropus in its beginning and
the Homo Sapien or Modern Man stage at its termination, with the
early Homo Sapien stage beginning about 35,000 years ago.

Figure l

illustrates an artist 1 s concept of each of the stages of development
along with a graphic reconstruction of the skulls associated with
each stage.

This section will concern itself with the period of time

beginning with Australopithecus and ending with Neanderthal.

First

a physical description of the men associated with the time followed
by a discussion of the predominant stone tool industry.
AUSTRAL0PITHECINE STAGE
Australopithecus Phase
Australopithecus was a rather small creature by today 1 s
standards for modern man.

The first impression given by these

ape men in this phase is their small size.

Tentative estimates

suggest a height in the range of four feet and a weight of 50 and
80 pounds.

(1:63)

The upper limbs are so similar to human that
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Figure 1 Showing the main
characters of this paper.
After Pfeiffer, Clark and others.
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they might be mistaken for human except for their small size.

The

foot was developing but was not fully adapted to the upright posture.
(4:115-117) The bowl shape of the pelvis also implies upright
stance, serving to cradle the intestines.

(4:113)

In regard to

the heads--the forehead of some specimens are rounded in a generally
human appearance and although the eyebrow ridges were heavily
built, they did not form the shelf of bone clear across the face
as is characteristic of modern apes.

(4:105-106)

The jaws were

massive and projecting, and the molar teeth were very large.

In its

general proportions, indeed, the Australopithecine skull has a
superficial appearance not unlike that of a large ape.
The teeth were much more human than ape-like.

(4:105)

The canine teeth are

small and the gap corresponding to the canine position on the opposite jaw is closed as illustrated in Figure 2.
The back of the skull indicates the neck muscles of Australopithecus were more like man 1 s than the gorilla which has substantial
neck muscle fiber and associated boney structures for their attachment.

(4:105) This and the moving forward of the skull-neck bone

attachments are evidence of the skull being balanced on the neck
rather than being supported by the muscles and implies upright
posture approaching that of modern man.

(4:107)

Not all characteristics, however, have equal importance to
the survival of an organism.

There are ·four characteristics of

Australopithecus which had the greatest adaptive and survival significance:

nonprojecting canines, erect walking, sufficient intelligence
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Figure 2. The palate and upper teeth of (A) a male
gorilla, (B) Australopithecus, and (C) an Australian
aboriginal. Note that in the curved contour of the
dental ardace, the small canine teeth (worn down flat from
the tip), and the absence of gap (diastema) between the
canine and incisors, the total morphological pattern
consistently presented by the Australopithecine palate
and upper dentition is fundamentally of the hominid type-and in sharp contrast to that of apes. (4:110)
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level to develop culture and culture development.

These four fea-

tures are so interdependent that they cannot be separated.

Brace

speaks of the first two characteristics in the following passage,
. . . it is most suggestive that man and the Australopithecines1 alone of all the terrestrial primates, do not
have projecting canine teeth. Typically, terrestrial primates
have greatly enlarged canines (witness the baboons), since, as
small, relatively slow creatures, they could not survive the
depredations of a variety of carnivores without some effective
means of defense. The lack of an anatomical means of defense
in man is obviously compensated for by his possession of a
manufactured weaponry, and it is difficult to interpret
the Australopithecines in any other light.
The other point to consider is the fact that the Australopithecines were bipeds, as can be seen from the anatomy
of the pelvis and leg, and the placement of the skull. Admittedly it was fashionable in a generation gone by to envision
the Palaeolithic hunter bounding across the grasslands on
his long, straight legs, as though bipedalism were somehow
the most efficient and 11 best 11 possible way of getting around.
To any who may still harbor the lingering residue of such
an illusion, I suggest that you seriously consider the
vision summoned up by an irate adult Homo sapiens in hot
pursuit of a thoroughly frightened Felis domesticus (house
cat). As a mechanism for high-speed locomotor efficiency,
hominid bipedalism is ludicrous. Obviously a creature which
cannot even catch a small cat has even less chance of getting
away from a large one, and it is certain that such felines
as leopards and lions, as well as a variety of pack-hunting
canines, must have posed a constant threat to the survival
of any savannah-dwelling primate during the Pleistocene.
The only possible excuse for the development of hominid
bipedalism is that it allowed for the development of compensating features (but clearly not formidable canines). Since
the main functional correlate of bipedalism is the fact that
the hands are freed from any involvement in the locomotor
process, it would seem that they must have been used in
wielding a nonanatomical defensive mechanism. (1:61)
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The third characteristic (i.e., sufficient intelligence to
develop culture) was touched upon in the preceding chapter and
was based on brain weight versus body weight.

Since an actual

qualitative evaluation of the brain of Australopithecus is impossible, this line in study is all that is open to determine his
potential to develop culture.

Here it might be said that since

a culture (i.e., pebble tool culture) existed at the time, this, in
itself, might serve to prove Australopithecus had sufficient intelligence to develop that culture.

The fact remains, however, that

this pebble tool culture could have been the work of some other
being occupying the same time period.

Granting the existence of

a culture one must then find a being capable of developing it.
The potential for Australopithecus to develop culture, then, must
be established.
500 cc (l:63)

The brain size of Australopithecus being between
and 650 cc

(14:27)

ranges somewhere between one

third and one half modern human brain size.

This small brain size

has resulted in much controversy over interpretation of Australopithecines.

For many years it has been an anthropological dictum that

750 cc of brain can be regarded as the absolute minimum required
for normal human functioning.

Since Australopithecus obviously

falls below this level, it has been suggested that they could not
possibly be inventors of the cultural tradition which existed at
that time.

Brace goes on to say, however, it is difficult to make

a direct equation between brain size and intellectual competence
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as pointed out earlier.

Although size must be of fundamental impor-

tance, it does not necessarily indicate the neurophysiological
functioning of the organism.

Also, it should be remembered that

Australopithecus was a distinctly smaller creature than even those
modern apes with brains of similar size.

(l:63-64)

As indicated

in chapter II, the Australopithecines brain to body weights place
him somewhere between modern man and chimpanzee.

Montagu points

out another interesting argument in this regard.
There seemed good reason, indeed, to believe that a
brain of less than 750 cc could not be human. Brains of
lower volume among adult human beings were almost invariably
associated with extreme mental deficiency. What was overlooked was the fact that even the most extremely deficient
of such small-brained individuals were capable of a good
many behavioral traits of which apes are not. (14:27)
It seems, then, that Australopithecus may have had the
intellectual potential of developing culture as well as the need
to develop a culture to enable his survival.

With evidence of a

tool culture existing in the Lower Pleistocene, coupled with Australopithecus, it would be unnecessarily complex to postulate on an
undiscovered creator for the culture and an undiscovered culture for
the Australopithecus.

(1:61-62)

The fourth important characteristic (i.e., that of the development of a culture) is illustrated by the stone tools found with
the fossil remains of Australopithecus.
Quite recently a number of crude stone artifacts have
been found in association with remains of the Australopithecinae at more than one site, and of particular importance
in this connection is the site at Olduvai where an Australopithecine skull was found embedded in a living floor side

by side with stone implements of the pebble-tool type and
some of the flakes struck off in their fabrication. It may
be noted also that, at the original site at Taung, where the
first Australopithecine skull was discovered, a number of
baboon skulls were found showing depressed fractures on the
top, which suggests that they were killed by well-aimed
blows with a weapon of some sort, and it has been surmised
from this evidence that baboons were systematically hunted
for food by the Australopithecinae. (4:120)
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This implies that hunting with weapons had been established and, therefore, tool use also, since Australopithecus did not have the teeth
required to dismember its prey.

He used or fashioned stones into

shapes to serve the purpose.
In the evolution of the primates, the forelimbs have continually shown a propensity to take on functions performed by the teeth
of their ancestor and other animals.

The use and manufacture of

tools and weapons to take over the work of the teeth is an evident
outcome of this tendency.

(18:20)

Tool Culture
Prior to actual tool modification there are several logical
stages of development beginning with occasional tool use as illustrated by the apes use of tools today.

The next step is what

Napier calls "purposeful tool using", then "tool modifying for an
immediate purpose," and "tool modification for a future eventuality."
Ad hoc tool using
Purposeful tool using
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Tool modifying for an immediate purpose
Tool modifying for a future eventuality
Ad hoc toolmaking
Cultural toolmaking

( 16: 178-189)

The evidence places Australopithecus in at least the area of the
third or fourth stage and .p,oss-,bly even into the last stage, if
the Pebble Tool industry in which they were involved can be established
as a cultural tradition passed from generation to generation, i.e.,
a traditional tool culture.

Most of the evidence of tool use and

modification for this time is, of course, stone.

The wooden imple-

ments of early man have rarely escaped decay, except in waterlogged
deposits such as peat-bogs.
Some bone tools of this time have survived in caves and
limestone gravels but are also rare since bone substance disintegrates fairly quickly in acid soils.

Be this as it may, some stone

tools imply the working of wood and bones from the frequency of
hollow (i.e., concave) scrapers among the stone artifacts of that
period.

These tools probably served as spoke-shave for shaping

spears and shafts.
The use of bone for tools dates from the beginnings
of human activity, in fact it probably followed quite
naturally from the hunting of animals as a source of food.
Animal bones broken for the extraction of marrow are
common in deposits formed on the dwelling sites of Stone
Age man, and suitably shaped pieces of bone would have
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been selected by him for use at least as occasional
tools. (16:26)
Since the stone tools have survived, while wood and bone
tools have not fared so well, they offer the best standard for
measuring progressive development of tool making industries as
well as a means of determining whether or not a traditional tool
culture was established for any given time period.
Prior to modification of stone tools to suit some purpose
in the ad hoc tool use stage, man's ancestor probably used stones
11

11

which were shaped by natural forces of erosion.

These stone tools

are known as Eoliths or Dawn stones and cannot be easily detected
from any other stone found in the natural world.

They are detected

usually by the fact that they have been carried some distance to an
area where they become unique.
The pebble tools illustrated in Figures 3 and 4 are the
earliest known implements of crudely chipped pebbles of lava,
quartz and quartzite of the lower Pleistocene of Africa.

Two

types of African pebble tool culture have been distinguished,
but the one evolves into the other.

Pebbles and small slabs of

stone with one or more edges crudely flaked in one direction
have been discovered in river gravels which date back to the first
pluvial period in Uganda, and elsewhere in Central and South
Africa.

They are called Kafwan culture but only the most

developed forms are generally accepted as truly artificial;
these are better equated with Oldowan.

The Oldowan tool culture
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Ftgure 3.

Kafwan Culture
Oldowan pebble-tbols. (lava)

( l : 56)

Figure 4.

Kafwan Culture
Oldowan pebble-tool (quart rose rock)
(18:120)
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is characterized by stones which are often flaked in two directions
to form simple cutting, chopping and scraping tools.

(16:66-67)

The Olduvian discoveries show a distinct and continuous
chain of development proving a traditional tool culture was in
effect during this time.
Stone artifacts in the Olduvai series of deposits have
been collected layer by layer, and it has been found that
whereas in the basal or Oldowan stage pebbles were made into
directions at one end or along one side, as time went on it
became the custom to chip them more extensively. The pebbles
were flaked all around the edges first in one direction and
then in the other, so that they became two-faced lumps
(bifaces), roughly oval or pear-shaped in outline, with
sinuous or zigzag margin formed by the intersection of deepbitting flake-scars. These tools represent the dawn of handaxe culture, the first stages of which are called Early
Chellean, or Abbevillian. (16:67-68)
Abbevillian tools were evidently made by a hard hammer-stone or on
the edge of a heavy anvil-stone resulting in deep flack scars illustrated in Figure 5.
Paranthropus
While these tool making cultures were developing so was the
Australopithecine.
stage had begun.

The Paranthropus phase of the Australopithecine
This being was physically at least twice as large

as the preceding Australopithecus, putting him within the range of
modern man.

Brain size is estimated at approximately 600 cc.

(1:66)

The remaining differences between Australopithecus and Paranthropus
occur mostly in the jaws, teeth and related parts of the skull.

The

incisors remain about the same size, but the canines were slightly
smaller in Paranthropus than in Australopithecus.

The molar teeth,
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hand-axe. C. Hand Axe. D. Lava hand-axe.
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Quartzite

(18:69)
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especially those toward the rear of the mouth, are notably larger.
Along with this enlarged crushing machinery is an increase in the
area allotted to chewing musculature to the extent that the temporal
muscles (one of the principal means of closing the jaws) rise up
over the sides of the skull and meet at the mid-line.

Where the

muscles or right and left come together, a flange of bone, the
sagittal crest, arises to separate them and serve as a point of
their attachment.
Although much has been made of the presence of the sagittal
crest in the various representatives of the Paranthropus
phase, its actual significance is simply as a reminder that,
in the general increase in size, the facial skeleton and its
operating musculature enlarge at a greater rate than the
brain case to which they attach. The enlargement of the
brow ridge, that bony bar above the eye sockets, is simply
another reflection of this fact. (1 :67)
Some facial features of Paranthropus seem to imply a step backwards
in evolution.
in assuming the

However, such an explanation takes too much for granted
11

primitive 11 nature of large molar teeth, brow ridges,

and sagittal crests.

If an Australopithecus skull were expanded to

the size of a Paranthropus, the adjustments would produce all the
sagittal crests and enlarged molars necessary.

(1:68)

The greater

size reduced the dangers from predators that preyed on Paranthropus.
With a body bulk equivalent to that of modern man, he must have had
fewer natural enemies than Australopithecus.

As Brace puts it,

who fights and gets away lives to eat the rest of the day. 11

11

he

(1:69)

The increase in body size has important survival benefits while at
the same time it poses a survival problem.

The problem being, as
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size increases so does the caloric intake requirement to maintain
the greater weight.

Since the hips of Paranthropus had not quite

developed to those of modern man, they hindered long distance
traveling and their hunting capabilities were limited to small or
slow creatures like tortoises, lizards, rodents, and the helpless
young of larger mammals.

(l:69)

Presumably they also relied on

nuts, fruits, berries, wild vegetables, insects and scavenging the
kills of carnivorous preditors.

"In any case, they apparently did

not engage in regular, deliberate pursuit of large, herbivorous
quadruped,"

(1:69)

Long distance locomotion and, thereby, hunting

of large animals did not develop until the next stage of human
evolution, the Pithcanthropine Stage.
PITHCANTHROPINE STAGE
The next stage of human development was the Pithcanthropine
stage which, in its beginning, is associated with the Abevillian
stone tool culture in Africa and South East Asia, the Clactonian
tool culture in Europe at its mid point and the Acheulian tool
culture in all three areas as it developed into the next tool culture
category.
Pithcanthropus
Pithcanthropus ranged over a wide area between 700,000 and
250,000 years ago and finds have been made in Algeria, Morocco, Germany,
Java and China. (5:150-151)

His brain case volume is about twice that
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of Paranthropus.

Ranging from 800 cc to 1200 cc in cranial volume

places him in the lower limits of the normal modern man variations.
The average volume places Pithcanthropus approximately half-way
between Australopithecine and modern man.

(1:72)

The fact that

body size remained the same as that of the Paranthropus phase,
whereas brain size approximately doubled, cannot be devoid of
significance.

It is well to imagine that this represents a signi-

ficant advance in intelligence and it would further seem that this
must have been of adaptive importance to survival within the cultural
ecological niche.
The primitive features of Pithcanthropus included a very
massive thick-walled skull and jaw, and big bars of bone above the
orbits.

(5:150)

The molar teeth, along with the associated facial

skeleton and muscle systems, were reduced in size while the incisors
were enlarged.

These developments coupled with the associated dis-

covery of extensively dismembered mammalian remains reveal that meat
must have been a regular and significant item in the diet as well as
a qualitative and quantitative improvement in his hunting ability.
The evidence of successful hunting also suggests that the
pelvis had completed its development to allow for relatively effortless long-distance walking.

Unfortunately, the skeletal evidence

is too fragmentary to offer direct confirmation of this pelvic
development.

Since the femur (thigh bone) is virtually indistin-

guishable from that of modern man, one can offer this as tentative
confirmation.

(1:74)
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Tool Culture
In Africa, Pithcanthropus inherited the Abbevillian tool
culture from Australopithecus and possibly some of the Oldowan
cultures as described earlier.
the Clactonian tool culture.

In Europe he is associated with
The Clactonian tool makers were mainly

concerned with the development of serviceable flakes rather than a
hand-axe from the core, (18:79) as illustrated by the examples in
figure 6.
Taking a suitable lump of flint or other stone, Pithcanthropus
struck flakes from around the sides, first from one direction and then
the opposite direction.

The chip scars of one set of flakes served as

the striking platform, while the chip of percussion is very prominent.

(18:79)

These features imply the use of an anvil-stone upon

which to strike the core which is sometimes chipped all the way
around and bi-conical in shape, but usually the original surface
of the stone core has not been flaked perhaps to be used as a
chopper.

Suitable flakes are trimmed for use as scrapers or knives,

often concave, such as would serve as a spoke-shave to work wooden
spears.

(18:79)
Evidence suggests that people with Clactonian culture

entered western Europe about the time when the cold conditions
of the main stage of the second glaciation began and when the handaxe makers had withdrawn temporarily to the south.

Later they

became partly supplanted by the Acheulian people.

Locally the

Clactonian and Acheulian traditions became inextricably blended.
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Figure 6. Clactonian Artifacts. A. Flint Core.
B., C. Flake Tools. D. Flake Tool. E. Used Flake.
F. Proto-Mousterian Flake Tool. G. Scraper Tool.
( 18 :83)
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The Pithcanthropine stage extends well into the Acheulian
tool culture, represented by the examples in figure 7, and was established over the inhabited world during the second interglacial period
or about 400,000 years ago.

This tool culture 11 is distinguished by

pointed or almond shaped hand-axes which have, in profile, a relatively
straight edge and are surfaced by shallow shimming flake-scars
generally attributed to the introduction of the 11 wood-technique. 11
(18:70)

This 11 wood technique 11 is a method of producing smooth, shallow

flakes by direct blows with a bone or bar of hardwood.

However, with

skilled fingers and cylindrical or soft hammerstone, the same type of
flake can be produced.

(18:41)

Hand-axes, with deep flake-scars,

were probably shaped in the Abbevillian tradition, ie., with hard
hammers tone or heavy anvil-stone,

11

but as a rule they were evidently

finished by percussion with a bone or wooden baton (or with a cylindrical or soft hammerstone). 11

(18:71)

The hand-axes shown in figures 7, 8 and 9 were the first
standardized implements.

They were probably general purpose tools

and were the predominate tools in use by the Early Stone Age hunters
of Africa, Western Europe and Southern Asia, and remained so for
several hundred thousand years.

(18:72)

They were not axes in the

true sense nor were they hafted, but appear to have been used mainly
for cutting and scraping.

A pointed type of axe was probably used for

stabbing and puncturing the hides of animals as a preliminary to removing the skins.

(18:72)

Although the basic forms of the tools did not

change as time went on, a gradual refinement in workmanship is evident as
can be determined from the specimens illustrated in figures 7, 8, and 9.
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Figure ·1. Acheulian Tools. A. Twisted Ovate. B. Ovate
Hand-axe. C. Lava Hand-axe. D. Hand-axe. (18:71)
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Figure 8

Figure

g.

Abbevillian Biface (2:44)

Acheulean Biface

(2:61)
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0

Figure 10,

Acheulian Hand-axe.

lin.

(18:116)
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There is one exception to the world-wide spread of the
Acheulian tradition which took place in Southern Asia.

This excep-

tion is known as the Choukoutian tradition, represented by the specimens shown in figure 11, which is
as basic in type. 11

(18:76)

11

so crude that it could be regarded

Some class it as a pebble-tool industry

and others class it as a flake industry.
more by accident than plan.

It seems to be tool making

The Pithcanthropine of the Choukoutian

tradition evidently collected boulders and weathered pieces of rock
and brought them back to the cave to work into tools.

Then the lumps

were broken up by placing them on an anvil-stone and striking them with
another stone.

Sometimes they found it most convenient to use the

resulting flakes, at other times the residual core proved useful.
(18:76)

The Choukoutian industry developed into the Early SOAN and

Late SOAN associated with more modern man in Asia.
NEANDERTHAL STAGE
The Acheulian industry covered a long period of time from
about 500,000 years ago until about 70,000 years ago.

It began in

approximately the middle of the time associated with Pithcanthropus
and continued over the time associated with early Neanderthals,
early Sapiens, Homo Neanderthalensis and Homo Sapien (Modern Man).
It remains, then, for this section to cover these human stages up
to modern man which will be discussed in the next chapter.
This period of time from Pithcanthropus to Neanderthal
proper reveals a gap of 300,000 to 500,000 years during which time
relatively few fossil remains have been discovered.

A great deal of
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Figure 11. Choukoutien and Soan Culture Artifacts.
A. Pebble chopper-tool (quartzite) Early Soan. B. Flake
tool (quartzite) Early Soan. C. Late Choukoutien flaketool (chert} resembling Mousterian point. D. Chopper-tool
silicified tuff. E. Flake-tool silicified tuff .. F. Choppertool (hand-acze) of petrified wood. (18:78)
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attention has been paid to this interval, it is the source of much
disagreement and controversy.

This period includes early Sapien

and early Neanderthal man.
Neanderthal Man
Because the information is fragmentary and distorted, the
assessment of Neanderthal man is a matter of various scholars interpretation.

The information has been used to support diametrically

opposed schemes of human evolution.

11

In reality, however, the frag-

ments are not sufficiently complete to 1 prove 1 anything more than the
mere fact that man was in existence during this time. 11

(1 :83) The

Homo Neanderthal period, however, reveals rich archeological discoveries.
Whether Homo Neanderthal and Homo Sapiens were, in fact, contemporaries
or whether Sapien followed Neanderthal is still debated by the experts.
In fact, the experts question whether Homo Sapien developed from
Neanderthal who developed from Pithcanthropus or if Neanderthal is an
evolutionary deadend offshoot of Homo Sapien or Pithcanthropus.
153-158)

(5:

In any event, Homo Neanderthal appeared at about the end of

the Acheulian tradition and is associated primarily with the Mousterian
tradition which covers the period of time from about 40,000 to 10,000
years ago.

(5:151-152)

Traditional conceptions concerning the innate depravity
of man s nature, and the transformation, during the nineteenth
century, of this doctrinal teaching into a bulwark of the
Darwinian theory of evolution, have led to the belief in our
own time that since man 1 s ancestors were 11 wild animals 11
resembling the gorilla and chimpanzee, early man must have
1
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partaken to a great degree of this wildness. 11 The
wild, 11 11 the
11
11 11
11 11
jungle, prehistoric man," Neanderthal man, the savage, 11
and similar pejoratively used terms have served to condition
the thinking of educated people and others for the last
hundred years. To behave like a "Neanderthal" meant to behave
like a 11 brute. 11 And the savage 11 behavior something of the
character of prehistoric man. 11 Learned scientists were
quite as much affected by the traditional and tough Darwinian
points of view as was the layman. Hence, when Neanderthal
man's skeleton was found, it was reconstructed not in accordance with the anatomical functional traits it exhibited, but
in accordance with its reconstructor's, Professor Marcellin
Boule's conception of what such a prehistoric man ou ht to
look like. And so, for several generations, the word has
had foisted upon it a creature called 11 Neanderthal man, 11
characterized by a bestial face, a bull neck, knock-knees,
and a stooping gait, usually holding a club in one hand and
dragging a female by her hair with the other. This travesty
of the facts met with ready acceptance since it was congenial
to the intellectual temper of the times, even as it is to
ours. Because they are so emotionally satisfying, such ideas
will not soon be replaced by the facts. (14:107-108)

1

The facts indicate, however, about this time in history
11

two separate lines of development evidently made their appearance. 11

(4:168)

Both apparently stemmed from Pithcanthropus; one developed

into the Neanderthal and the other developed into Homo Sapiens.
According to Clegg it is possible to divide the Neanderthal
remains, so far discovered, into two groups:
Neanderthal and the

11

the 11 classical 11

progressive 11 Neanderthal.

Neanderthals succeeded the 11 progressive

II

stage.

The 11 classical 11
(4:158-174) There

have been finds of Neanderthals in Asia and Africa but most of the
evidence comes from Europe.
The skull of the 11 classical" Neanderthal is of large size
with thick walls.

Furthermore, the skull reveals the following

characteristics:

the brow ridges are relatively large, forming a

massive shelf of bone overhanging the eye orbits; the forehead is
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notably retreating; the brain-case is flattened; the bony ridges on
the occipital bone are heavily developed for the attachment of
exceptionally strong neck muscles; the occipital region of the
skull projects backwards in an angular contour; the orbits and nasal
opening are large; the upper jaw is prominent and large and has an
inflated appearance related to the large size of the air sinuses
which it contains; the palate is broad and roomy; the plane of the
foramen magnum on the base of the skull is inclined somewhat more
backwards than in Homo Sapiens--meaning a forward tilt of the head
on the top of the spine; the lower jaw has a receding chin and a
broad ascending ramus for the attachment of a strong chewing muscle;
the teeth are relatively large.

The rest of the five foot body was

undoubtedly powerful and muscular and the limb bones have a clumsy
appearance with thick curved shafts and disproportionately large
extremities.

(4:161-163) The brain size varied from 1250 cc (4;172)

to 1450 cc, (4:163) which was larger than the average size of the
modern human brain of 1350 cc (4:166).

From an anatomical point

of view, Neanderthal developed into a creature "more ape-like than
Homo Sapien.

11

(4;164)

The discoveries indicating that Homo Sapien, or a stage
intermediate between Pithcanthropus and modern man, existed prior
to, or contemporary with Neanderthal, lead to the inference that
Neanderthal Man does not, after all, represent an intermediate
stage in the development of man.

Rather, he was a side-line of
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man s evolution, the results of a sort of evolutionary retrogression,
1

which manifested itself in an exagerated development of certain
features having only a secondary resemblance to similar features
in the anthropoid apes.

(4:164-165)

Pfeiffer suggests a possible

reason for these exagerated ape-like features is that Neanderthal may
have been cut off from his contemporaries by a kind of 11 ice-trap 11 in
Western Europe.

Although there were probably corridors several

hundred miles wide between the glacier, Neanderthal was well adapted
to his environment and probably felt no need or great urge to pack
up and leave his home any more than the Eskimo of today.

(20:165)

Brace, on the other hand, believes Neanderthal is a logical
link between Pithcanthropus and modern man.

(1 :97-106)

Here again,

fossil evidence is used to support two opposing theories.

Regard-

less of where Neanderthal fits into man's evolutionary development,
he appears to have made a definite contribution in man s tool culture
1

development.

The interactions of tool making cultures place him as

an important contributor to the total tool culture picture.
Tool Culture
The Mousterian stone tool culture, represented by the stones
shown in figure 12, is generally associated with Neanderthal.

The

Mousterian culture developed from the Clactonian tool culture and was
influenced by the Levalloisian tool culture.

The Levalloisian

craftsman prepared lumps of flint so as to form flakes which
were accurately predetermined (18:82) and were immediately
serviceable as implements without additional chipping.

The most
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Figure 12; Mousterian Industries. A. B. Side scrapers.
C. Disc-core. D. Point. E. Small anvil - or hanmerstone. F. Hand-axe. G. Hand-axe (chert). H. Oval
flake-tool (flint). A - D, typical Mousterian; F, G,
H Mousterian of Acheulian tradition. (18:88)
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commonly shaped core resembled an inverted tortoise shell from which
a flake consisting of the more gently domed side could be split off
with a properly directed blow.

The tool has the appearance of a

flat, finely worked hand-axe with thin sharp margins and would
obviously be well suited for use as a skinning knife.

(18:84)

The Mousterian tool forms are distributed throughout western
and southern Europe, south Crimea, the Caucasus and Uzbekistan.
(1:90)

Throughout these areas there are local variations, but all

these subcultures possessed the same functional tool categories:
scrapers, points, and knives.

(l:90)

The tool kit of the Neanderthal infers several things.
"Scrapers indicate a concern for the preparation of animal hides,
which is reasonable for people living in a subarctic climate. 11
(1:90)

The points were made on flakes of a variety of sorts and

evidently were frequently hafted.

From this information the

inference can be made that spears were being tipped.

Whether these

were thrusting spears or throwing spears there is no way of knowing.
(l:92)

However, since Neanderthal had the physical and mental

equipment which would enable him to throw coupled with the quality
of the points he made (in regard to their symmetrism enabling greater
accuracy in flight) the evidence of large mammal hunting might justifiably be associated with him.

The use of and quality of the flake

knives used by Neanderthal can be taken to indicate increased
concern and ability in manipulating and shaping the natural world
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confronting them.

This correlates with the increased problem of

survival which the onset of the last glaciation must have imposed
on human existence during the Neanderthal stage.

(1:92)

The last inference of considerable importance Neanderthal 1 s
tools gives us is the fact that he represents the first man to survive
in a very cold climate, as illustrated by Brace in the following
passage.
By the time of the onset of the WUrm, however, the PreNeanderthal level of cultural attainment was just high enough
so that, with some modifications, it allowed people to remain
in the more northern unglaciated parts of Europe, southern
Russia, and the Middle East, and take advantage bf the abundant food supply represented by the great numbers of large
Pleistocene mammals which thrived there. Culturally this
represents a kind of forced adaptation which took place in
the western reaches of the north temperate zone, with the
consequence that, for the first time since the Australopithecine stage, there was a marked difference in the cultural
adaptations of otherwise similar peoples in different parts
of the world. (1:92-93)
Evidence indicates that some of the technological inventions
of the Mousterian culture area diffused to the south, where such
things as spear points were made according to local techniques of
manufacture.

However, the whole complex which bears the label Mousterian

remained in the north.

There are some tool fragments in China and

Mongolia that are suggestive of the Mousterian technique, but byand-large it would appear that no such development occurred there
or in India.
Accident of circumstances, then, gave the inhabitants of
the area from Europe through the Middle East a technological
head start over the other peoples of the world, and, with
many modifications, the effect of this fortuitous set of
events continues to the present day. (1 :93)
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Developing in the cold tundra conditions of the first stage of the
last glaciation, Neanderthal adapted himself to the severe climate
by using caves for dwellings and probably wearing animal skins and
also making use of fire.
One of the most obvious things that set Neanderthal apart
from preceding Lower Palaeolithic cultures is the appearance of a
profusion of special cutting tools.

These tools ranged from the

bifaces (hand-axes) and crude flakes of the pre-WUrm cultures to the
variety of points; scrapers and knives of the Mousterian culture,
exemplifying Neanderthal 1 s ability to manipulate his physical environment.

This ability for fine manipulation was passed on to the Upper

Palaeolithic Modern Man.

(1:103)

The evidence of the extraordinary wear visible on the front
teeth of the Neanderthals and their predecessors suggests it was
the teeth which bofe the burden of the finer manipulation and served
as a sort of general all-purpose tool.

With the fine cutting edges

of the Mousterian tool culture, the use of the teeth was decreased
and the jaw musculation declined.

(1 :103-104)

The variety of tool types itself is enough to indicate
what may be deduced from other evidence such as the burial
practices of the Neanderthals and their ability to live in
rigorous climates, namely, that they were advanced and
complicated human beings. (20:180)
The Neanderthals of the more advanced tool culture seem to have done
most of the burying of their dead.

Some of their tools were often

buried with them, suggesting that ritual may have played a particularly important part in their lives.

(20:194)
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The burying of the tools with the dead mark a great change
in human evolution.

Living in a severe climate, probably in small

family groups, the Neanderthal •s stresses and fears fostered the
development of rituals.
impact.

Death of an individual took on a special

If the individual was an adult male, it may well have meant

the death of the group.

(20:194)

Life and death took on a special

meaning not appearing in earlier times.
Burial implies a new kind of concern for the individual
other than the invention of illusion.

Burying tools and food with

the dead individual implies that he would use them or need them at
a future time.

The belief in an afterlife says, in effect, that

death is not what it appears but that it represents an apparent
ending as far as the senses are concerned.

Also, it says that

death is merely the passage from one world to another.
first evidence of this type of abstract thinking.

This is the

(20:171-172)

The 11 classical 11 Neanderthal seems to have become extinct at
the end of the last glaciation of the Pleistocene (about 50,000 years
ago) and was rep 1aced by Modern Man. · (4: 165-166) Al though Neanderthal
seemed at times to come close to surviving, they failed in the end,
for unknown reasons.

Perhaps they had too much with which to cope.

Perhaps the cold winters were tab long and periods of milder climate
were too brief for the sort of sustained evolutionary process that
led to modern man.

They may have over-adapted to the cold in the

sense that when their world changed they could not change with it.
Groups such as the Afrikaaners and Bushmen of South Africa face

61
extinction today because they find it difficult to adjust to a
changing world.

(20:196)

Whether or not Neanderthal ts physical

specialization made it impossible for him to survive in a warmer
climate is still hotly debated among the experts.

In any event

Neanderthal was supplanted by Modern Man in Europe and the rest
of the world.

This subject will be covered more thoroughly in the

next chapter.

Neanderthal did, however, leave a heritage for modern

man to investigate and build on.
Table III shows the major divisions of the Pleistocene and
their relationship to glacial conditions and dates.

Table IV relates

the geological time periods with the tool cultures, time and the
representatives of man's ancestors.
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Table III
MAJOR DIVISIONS.OF THE PLEISTOCENE EPOCH

Division

Numerical
Terms

Alpine
Terms

Beginning
(Years Ago)

Upper
Pleistocene

Fourth
Glaciation

Wurm
Glaciation

70,000

Third
Interglacial

Riss-WUrm
In te rg 1aci al

150,000

Third
Glaciation

Riss
Glaciation

200,000

Second
Interglacial

Mindel-Riss
Interglacial

300,000

Second
Glaciation

Mindel
Glaciation

400,000

First
Interglacial

Gunz-Mindel
Interglacial

?

First
Glaciation

G'unz
Glaciation

l mi 11 ion

-

Donau-Gunz
Interglacial

?

-

Donau
Gl aci at ion

?

Middle
Pleistocene

Lower
Pleistocene

(Vi 11 afranchi an)

2 million
or more

After Montagu, Man: His Fi rs t Mi 11 ion Years {New York: The World
Publishing Company, 1957)
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Ta'ble IV
STONE AGE INDUSTRIES AND ASSOCIATED MAN
WITH APPROXIMATE DATES
.c:

u

•o

a+'

s::
Q)
u
Q)

Associated Man

Years
Ago

Dominate Stone
Industry
Magdalenian
Solutrean
Aurignacian

10,000

-[
-{
{

0:::

Perigordian

Homo Sapien

50,000

_

70,000 }Homo Neanderthal

Moustrian
Late Soan
Early Soan

Early Sapien

Q)

s::
Q)
u
0

250,000 .•

-

Acheulian

and

+'

.....
V)

Q)

,-

a..

Early Neanderthal
Choukoutierian...,j
Cl actoni an --{ '-

Abbevi 11 i an

Oldoway
Q)

s::
Q)
u

0
.....
.....
a..

~(

r-

L

>-Pithcanthropines
500,000

I•

...

►Australopithecines

1,000,000
2,000,000
I

12,000,000

After Montagu, Harrison, Bruce and Others.

SOME INTERACTIONS IN THE

Thesis Title:

EVOLUTION OF MAN AND TOOLS
CHAPTER V
MODERN MAN
Stone Age Modern Man
Although the development of human existence seems to have
spread from Central Africa outward and into Europe, the development
of tools traveled mostly outward from Europe and Asia.

There was,

no doubt, some vacillating but the main flow of technology came from
Europe and Eastern Asia.

The Upper Palaeolithic people were

essentially Eurasian, and until the close of Pleistocene times
they failed to affect the aboriginal cultures of the African
hinterland resulting in the African cultures lagging behind.

{16:107)

For this reason this section will concern itself with the European
scene.
Concurrent with the Western European Neanderthal 1 s disappearance is the appearance of a new man, definitely a Neanderthal, but not
the kind living in Western Europe.

The brow ridges were less massive

and the skull somewhat more rounded.

(20:197)

These people had longer

and straighter limbs and more prominent chins with smaller faces as
well.

The term Cro-Magnon is used to designate these early moderns

as a stage of evolutionary development of Modern Man in the Upper
Palaeolithic era.
64
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The main physical difference between Neanderthal and the
Moderns is in the development of the dentition, its supporting facial
structure and related parts of the skull, plus certain aspects of
general bone and muscle development.

With adequate stone cutting

tools at the beginning of the Mousterian, the importance of powerful
front teeth was reduced, resulting in a decrease in the dental arch
and supporting parts of the skull.

As the jaws reduced in size and

strength, a more refined technology was needed and took on a greater
importance.

( l: 103-104)

Where Did He Come From?
With the extinction of the 11 classical 11 Neanderthal, one must
look to the east, probably the southeast, for the evolution of
modern man.

Although the change may have taken place over a large

area, most evidence comes from sites in the Near East.

(20:197)

In these areas living conditions were not nearly so severe.
11

The

classical 11 Neanderthals were forced by their environment to disperse

into single-family units and their coming and going was seriously
hampered by deep snows while their counterparts in less severe
climates were not so restricted.

Living was easier in warmer climates

which offered opportunities for large-scale cooperation on a continuing basis over hundreds of generations.

Man and animal herds

had long moved together in a natural rhythm determined by the
seasons.
other men.

As man's population increased he hunted more and more with
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Man was being shaped more intensively by the creatures
he hunted. To kill herd animals more efficiently he himself
became a herd animal in a new sense. With all the space in
the world to live in, he formed more densely settled communities. He invented crowds to become a better predator. The
change was reflected in the evolution of a new brain, no larger
than that of the Neanderthals but incorporating, within a more
rounded cranium, whatever nerve circuitry is required to
increase the likelihood that we will establish rules and abide
by them. (20:198)
One of the herd animals Cro-Magnum people became dependent
upon was the reindeer which lived close to the glaciers.

As the

glaciers receded from Europe the reindeer moved northward and so
did some of the hunters about 35,000 years ago.

(l:99)

Tool Culture
Along with the Cro-Magnum came the development of a new tool
culture which represents an advance in complexity over the Mousterian-comparable to the advance which the Mousterian showed over the Lower
Palaeolithic.

(1 :102) As in the earlier tool cultures, there are

several major subcultures known as Perigordian, Aurignacian,
Solutrean and Magdalenian; examples of which are shown in figure 13.
The Upper Pleistocene Tool Cultures.

The Perigordian lasted

from about 35,000 years ago to about 22,000 years ago.

The Aurig-

nacian covered the period from 35,000 to 20,000 years ago while the
Solutrean was short lived, from 20,000 to 17,000 years ago.

The

Magdalenian culture extended from 17,000 years ago to about 12,000
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Figure 13- Upper Paleolithic Flint Tools: A. Perigordian
graver or burin. B., C. Aurignacian nosed graver.
D. Magdalenian graver. E. Trapezoidal blade. F. Endscraper. G. So 1utrean piercer, or 11 hand-dri 11. 11
H. Magdalenian concave end-scraper or "spoke-share."
I. Knife point. J. Aurignacian nosed scraper, or
push-plane.
K. Fragment of Magdalenian saw-blade.
L. Knife point. M. Strangulated blade, or double
"spoke-share." N. Double Ended Scraper. O. Magdalenian
blade core. (18:94-95)
11

11
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years ago.

(20:201)

In the general composite picture, era-Magnum

is given credit for having
developed a special technique to obtain the blades or long
slender flakes out of which most of his tools were made.
The first step was to prepare a roughly cylindrical flint
core or nucleus perhaps four to six inches long, rest a bone
or antler punch on the top of the core near the edge, and
then strike the punch sharply with a hammerstone. The blow
chipped a narrow sliver off the side of the core, and many
more slivers were detached by successive blows along the
edge in an inward-spiraling path. This 11 peeling 11 operation
was very efficient. A single flint core weighing some two
pounds could yield forty to fifty good blades for an estimated total of up to seventy-five feet of cutting edge,
while only six feet would have resulted if the same core
had been worked by earlier methods. Incidentally, fullscale cooperative hunting probably favored the development
of this technique, stressing the need for cutting tools
which could be manufactured rapidly and in large quantities.
(20:202)
New tools and variations of old tools were developed during
the Perigordian period.

These were tools such as burins to make

differently shaped grooves and slots, composite tools consisting of
several barbs or other flint elements set into grooved hafts, spear
throwers, harpoons and lamps.

Tools made of bone, antler, ivory or

flint increased in production and use.

Powdered bone mixed with

powdered clay as a binder and molded into female figurines and other
items were produced.

People engaged in such specialized activities

as reindeer hunting, mammoth hunting and fishing.
The Perigordian Tool Culture.

(20:203)

The early Perigordian tool kit

included stone knives with a characteristically curved back blunted by
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the removal of tiny parallel flakes resulting in a sawtooth type
edge.

Other tools commonly associated with Neanderthal are also

found in these early Perigordian deposits implying some type of
transmission between the two.
In the final stages of the Perigordian tool culture, long
house shelters made of stones weighing as much as half a ton have
been found.

One shelter served several families.

Its outstanding feature is a row of hearths more than
thirty feet long under the rocky overhang of the shelter.
Lying around the hearths are smooth river pebbles, most of
them broken and colored red or black
by the action of heat.
These stones were very probably 11 pot boilers II that had been
heated in a fire and then dropped into water to bring it to
a boil for cooking. American Indians used the technique not
long ago, and Basque shepherds in the Cantabrian Mountains
of northern Spain still use it occasionally to boil milk and
water . . . The entire arrangement as well as the tool
assemblage found with it suggests that the people who lived
here, huddled around their fires during glacial winters,
organized themselves into larger groups and engaged in a
wider variety of activities than the Perigordians of earlier
times. (20:206-207)
The Aurignacian Tool Culture.

While the Perigordian culture

seems to have evolved from the Mousterian culture, origin of the
Aurignacian tradition is in question.
The Aurignacian tradition is quite distinct from the
Perigordian. I~ includes the first known cave art. There
are also special kinds of scrapers and burins worked by
removing a characteristic type of heavy wide flake, and a
variety of elaborate bone tools such as points with split
bases for firm hafting, presumably at the ends of spear or
javelin shafts. Apparently the Aurignacians came from some
area outside Western Europe, and they came with an established
way of life, generally involving large all-year-round camps
with a number of 11 satellite 11 sites nearby for special activities. Aurignacian-type tool kits have been found in Isreal
and Syria in layers which may date back as much as 75,000 to
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100,000 years ago, certainly before the appearance of
Neanderthals in that part of the world. It does not
necessarily follow that the Aurignacians came from the
Near East. There is no solid evidence to support such
a notion; the question is still unanswered. (20:207)
Oakley, on the other hand, states that the Perigordian is
the beginning of the Aurignacian.
The earliest Upper Palaeolithic culture, formerly called
Lower Aurignacian, but now known as CHATELPERRONIAN, was
already foreshadowed in Acheulian times. Possibly originating
in south-western Asia, it had spread to western Europe before
the end of the Mousterian, for in France, as in Palestine,
there was some mingling of the two traditions. The characteristic tool of these hunters was a knife made from a blade of
flint with one edge straight and razor-like, the other curved
to the point and blunted by abrupt trimming. It was in France,
notably in the Perigord region, that their culture reached
its full flowering. (16:95)
Another interesting disagreement between the experts concerning the Perigordian and Aurignacian cultures is whether, in
fact, they mixed with one another.

Pfeiffer believes the people

of these cultures hunted in the same regions and under similar conditions for thousands of years.

Yet, they appear not to have influ-

enced one another to an appreciable degree.

(20:208)

Oakley, on

the other hand, believes the Perigordian to have succeeded the
Aurignacian culture in a direct relationship.

(16:98)

He believes

that there were, in fact, exchanges of technologies between the two
groups.

(16:96)

In either event the Aurignacian tool culture

people manufactured many types of implements of excellent design
showing fine workmanship, including typical bone tools such as
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polished pins or awls.

Points with the base cleft for the insertion

of a wedge-ended shaft which were evidently tips for light spears
provide the first good evidence of a knowledge of methods of
hafting.

The accompanying flint industry includes finely fluted

core-like scrapers, end-scrapers and various edge-trimmed blades.
The Cro-Magnum also painted and engraved outlines of animals and
carved human figures in bas-relief and in the round.

(16:96)

The Gravettian Tool Culture of Eastern Europe.

As the

Perigordian culture became dominant in western Europe, a similar
culture known as the Eastern Gravettian evolved about the same
time in southern Russia.

(16:98) These migrating herd hunters

followed the game westward through the corridor between ice masses
bringing to western Europe even more technology.
mammoth which provided their main food supply.

They hunted the
In addition, the

mammoth was a source of various raw materials such as bone and ivory
wedges for splitting wood, large bones for occasional construction of
winter shelters and drippings from fat-laden limb bones which served
to keep fires burning.
The Gravettians were artistic and fond of finery as evidenced
by decorated articles of ivory, bone and stone.
The Solutrean Tool Culture.

(16:99)

Following the Aurignacian and

Perigordian tool cultures was the short lived Solutrean tool culture
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which appeared about 20,000 years ago and arose during a period of
intense cold, probably colder than any period during the past million
years.

11

The Scandinavian Ice Sheet covered Scotland and most of

Ireland, and together with the other glacial systems, held so much
water that sea levels fell sharply. 11

(20:208-209)

Winters may have

lasted nine months and temperatures were well below freezing.
The Solutrean culture seems to have originated in the southeast corner of France not far from the Alpine glaciers.

Here the

Solutrean tool collection is mixed with Neanderthal tools which most
evidence suggests disappeared from the rest of the world about
10,000 years before.

Pfeiffer believes the possibility exists that

the ancestors of the Solutreans were Neanderthals living past their
time in a kind of lost world environment or at least people who had
learned Neanderthal tool-making techniques.

(20:209)

Although this tool culture did not last much over 3,000 years,
it introduced significant changes, some of which are illustrated in
their flint tools in figure 14.

Along with scrapers, burins and

quantities of other ordinary items, their tool collection includes
some of the most beautifully shaped t~ols ever made.

(20:209)

These

stone tools are often called 11 Laurel leaf 11 blades, which are thin
symetrical pieces, flat and tapering to a point.

They come in a

variety of kinds, long and short, thick and thin, all of the same
basic shape.
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Figure 14. Late Palaeolithic Stone Weapon-heads.
A. 11 Proto-Solutrean 11 point. B. Solutrean 11 laurelleaf11 b]ade or bifacial foliate. C. Pointed flake
with faceted butt. D. Solutrean shouldered 11 willowleaf11 point showing pressure-flaking. E. Solutrean
arrowhead. F. Arrowhead.
(18:10)
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Some of the stone tools of this tradition are so thin and
refined as to make them impractical.

The longest one known to date

was found in 1873 which was uncovered at a site near the Loire River
in southeastern France.
It was nearly fourteen inches long, about four inches
across at its widest point, and only about a quarter of an
inch thick. The blade could never have been applied with
any force. It would have snapped in two if someone tried
to cut meat with it or use it as a spearpoint. (20:210)
Symbolic tools such as the one described above were probably used for
some ritual or simply as a showpiece demonstrating the craftsman s
1

skill.

They represent a new stage in the development of abstract

thinking.

(20:210)

Hunters of earlier times had spent extra time

to develop handsome tools but never to this extent.
for this change at this time are not known.

The basic reasons

One possibility is that

the long nights and long winters might have forced these people to stay
in their shelters longer.

If they were still able to get sufficient

good (as evidence of their hunting implies) then they could have had
much

11

leisure 11 time to make symbolic tools.
The Solutreans are also credited with the invention of a new

hunting tool, the bow and arrow.
The Magdalenian Tool Culture.

The Solutrean tool culture seems

to have vanished almost as rapidly as it had begun, being replaced by
the Magdalenian tool culture.
The Magdalenian tradition expanded rapidly and features tools
made of bone, antler and ivory which were often decorated with engravings
or reindeer, horses, bison, mammoths, abstract spiral· designs, fish
and stylized fish motifs and, more rarely, crude human figures.

(20:211)
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The rest of the tool kit includes shaft straighteners,
spear points, wands of unknown purpose and, above all, the first
harpoons.

The harpoons were made long and short with single and

double rows of differently shaped barbs.

There were also bone needles

first seen in Solutrean deposits but now developed and used in
quantity.

(20:212)

The needles indicate the tailoring of

clothing while the harpoons imply the new technology of sea life
hunting and fishing to take advantage of a new food supply.

The

Magdalenians hunted mainly with spears and from some of the cave
paintings they also appear to have driven game into traps and
snares.

(16:105)

The spear-thrower acts as an extension of the

hunter's arm and significantly increases the power and range over
which a spear can operate.
Oakley sites the resemblence of Magdalenian culture with
that of the Eskimos, possibly because of adaptions to a partly
similar environment.

(16:100)

Their stone tools were primarily

utilitarian while their bone tools were more elaborate and ornamental.
Mesolithic Considerations
With the glaciers retreating, times of abundance ensued and
modern man was on hand to take advantage of the easier living conditions to expand his numbers and his range.

As the glaciers melted,

exposing more land area, the seas rose above the continental shelves
forming shallow seas and allowing sea life to get to inland waters.
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This offered the Mesolithic man another hunting ground and a more
stable food supply.

He may also have developed the technique of

drying foods and may have used some forms of cold storage (with
the glaciers nearby).
But the population explosion was not only due to a larger
food supply and the development of large-scale food preservation
and storage.

The main difference was in a more steady and reliable

food supply.

Migratory fish and birds came during the spring when

food yields from reindeer and other migratory animals declined
because herds dispersed to take care of their young.

(20:218)

With a more stable food supply, a year around camp could be established increasing the life expectancy of young and old alike.
It has been the practice for aged or sick individuals of
many primitive tribes to leave the group or be left behind by the
tribe.

Also some nomadic tribes have been forced to rely on

abortion, infanticide and taboos against becoming pregnant during
lactation, to control their numbers.
relaxed in more settled times.

These practices could be

(20:218)

The improved food supply which resulted in increased life
expectancy is of prime importance to the success of modern man in
the Mesolithic Era.

But there was something else, something not

present in the past that enabled him to take advantage of the
environment he found himself in, something human:
nology, and social organization.

(20:219)

culture, tech-
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The Past 12,000 Years
The Magdalenian had conquered the glacial conditions of their
time as had the Neanderthal but as better times ensued their herd
hunting practices were disrupted.

The herds of reindeer and caribou

moved after the receding glaciers leaving the forest species like
deer and

wild boar for the people of this time to hunt.

These

animals were more difficult to hunt and a reduction of available
food supply resulted.

(20:240-241)

Some of the Magdalenians followed the herds, others stayed.
Those who remained behind, like the Azilians, had to adapt to this
new environment that was evolving.
Up to this point man had always lived on what nature
happened to offer, on food supplies in the form of wild
plants and animals. The story of the Magdalenians shows
how much he could achieve when conditions were right and
remained that way for long periods. But it also shows,
at the end, how vulnerable he was to changes beyond his
control as long as he existed in a state of natural balance
with other species. If man had not 11 cheated 11 by tinkering
with the balance and changing the order of things, by
producing food instead of merely collecting food readymade, we would still be hunters and gatherers today.
About 13,000 years ago the discovery or invention of
agriculture seems to have taken place in many areas independent
of one another such as Central America, the Near East and Southeast
Asia.

This meant for the first time man could, or was forced to,

live year around in one place.

The result of the more stable habitat

and food supply lead to increased domestication of various animals and,
indirectly, to the invention of writing and the end of Prehistory.
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Over the past 10,000 years since the Magdalenian people
began to wane, there seems to have been little, if any, biological,
physical or mental evolution in man.

But in his tools there has

been a great deal of evolution extending and multiplying his strength
while requiring more extensive use of his brains.

SOME INTERACTIONS IN THE

Thesis Title:

EVOLUTION OF MAN AND TOOLS
CHAPTER VI
MODERN STONE AGE MAN
Today there are still living examples of stone age man.

One

is the hunter-gatherer people living on the southwest fringe of the
Gibson Desert in Western Australia.

These people, often called the

Australian Aborigines, are among the few people in the world who
remain in the Stone Age in our century.
gone more or less undisturbed.

Until recently they had

Another example of contemporary

Stone Age Man is the Bushmen of the Kalahari Desert in Africa who
live in a similar climatic environment and isolation from modern
culture.
Both groups have been subjects of extensive studies.

Such

studies are important, because contemporary hunter-gatherers are
disappearing rapidly.

Man s hunting-gathering pattern of culture
1

has occupied some 99% of his existence on earth.

(20:312)

Since

these groups are available for study they might help to give a
better picture of man s past.
1

In regard to the human evolution of these peoples, there are
only minor variations in physical adaptions such that they might
not be noticed as being any different from any man on the street,
except for their nakedness.

Their technologies are, however,
79
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another matter.

They appear very simple but are, in fact, complex

as will be explained.
Australian Aborigines
The need to survive the heat of the desert area in which
the aborigine finds himself demands that he travel light in the
desert which puts a premium on multi-purpose or combination tools
rather than elaborate tool kits.

(20:318)

This reaches its peak

in the use of his teeth to form stone tools.

By placing the stone

edge to be shaped between their teeth, the Bushmen shape the stone
by biting off chips.

This same practice was exercised by the North

American Indians of the Great Plains area and results in a thick
and fairly steep edged tool which looks like the sort of scrapers
archaeologists find at prehistoric sites the world over.

(20:316)

This method involves putting the flake tool in a position between
the teeth so that the premolars can nibble off small chips.

To make

stone edges in this manner, the premolars must be worn flat at the
crown to establish an even working surface.
strong jaw muscles.

This method requires very

The aborigines also use their teeth to chew tough

meat or soften sinews and to rip the bark off branches.
The spear constitutes a multipurpose tool also.

In addition

to its primary purpose of increasing the leverage of the arm to throw
a spear, the aborigine uses it to start fires by rubbing it on a
flat piece of wood with bits of kangaroo dung on it which results in
a flame within twenty seconds.

(20:318)

This tool also serves other
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purposes such as a shaper and cutter (with an adz flake hafted to
one end) or a mixing board to prepare paints and wild tobacco.

At

another time it is used as a noise maker to stamp out rhythms for
dances and ceremonies.

The males make hunting blinds from stone and

brush from which to throw their spears while the women carry their
children several miles a day to gather plant food which makes up the
major portion of their diet.

The hunters are not extremely successful

as they often give up their blinds to gather lizards from the rocks.
Shelters are built of sticks and twigs which are driven into
the ground and leaned against each other.

These are covered with

grass and appear, from a distance, to be little more than a clump of
brush.

The world of the Australian Aborigine is complexly entwined

with a supernatural world of his ancestors.

Every item of his environ-

ment such as rocks, trees, water holes, etc., are his ancestors who
have taken that particular form.

To the aborigine everything is

accounted for in their complex superstitions or abstractions; somewhat
similar to the Neanderthal s afterlife.
1

Their world seems quite simple by comparison to the modern
industrial life, but they must have a complex and extensive knowledge of what to do with their environment in order to survive.
African Bushman
Simplicity of culture holds true for the Bushman of the
Kalahari Desert who are, with the possible exception of the Australian
Aborigines, the most materially primitive people on earth.

(24:867)
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The Bushman carried everything he owns as he moves from
place to place over an area of several hundred square miles, depending on climate and available food and water.
consist of thirty to forty persons.

A Bushman band may

There may be eight to ten family

groups living in as many little beehive-shaped huts made of saplings,
palm fronds and grass, all arranged in a circle or semicircle.
(20:331)

They occupy a camp until the food supply or water supply

is exhausted and then move on.
In January and February, during the rainy season, the
Bushman camps near trees and may exhaust the supply of nuts in a
week s time.
1

Progressively longer walks, up to almost six miles,

one way, in temperatures up to 100 degrees, become necessary to get
nuts to eat.

When they must walk further than six miles, one way,

they move their camps closer to new hunting grounds.

(20:342)

During October and November, the driest season, they must
camp near permanent water holes, foregoing the nuts and living on
less desirable food.

(20:342)

Much of the liquid they need is obtained from a certain
shrub with a bulbous root the size of a football.

The Bushmen

locate these shrubs during the wet season and somehow remember
where to find them after the shrub has completely withered.
Another method of preventing dehydration is to dig shallow holes
for themselves in the shade of trees and line the holes with the
squeezed root scrapings.

They save their urine in containers and
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pour it on the scrapings and lie in the holes during the heat of the
day.

As the urine evaporates, it cools the area and causes them to

lose less body moisture due to perspiring.

(24:887)

In addition to this type of survival knowledge, the Bushman,
like the Australian Aborigine, requires a bare minimum of equipment.
The basic tools include a pair of rough hammerstones with which to
crack nuts and a sturdy digging stick about three feet long, threequarters of an inch in diameter and sharpened to a blade at one
end.

The most important item of equipment is the kaross which is

a combination garment and carrying bag made of antelope hide.

The

women wear them draped over their shoulder and the garment forms a pouch
for carrying nuts, berries, edible roots and bulbs, as well as ostrichshell water containers, firewood, and babies.

These three simple

items are all that the Bushman needs to obtain vegetable foods.
(20:342)

To obtain meat, however, requires a more elaborate set of
tools including the bow and arrow.
The Bushman bow is a very simple specimen of its kind.
It shows no carvings or decorations of any description.
The wood selected is very tough and usage has given it a
chocolate brown color. The bow is rounded and roughly
polished. It is thickest in the center and gradually tapers
down at the ends almost to a point. This pointing is a
very characteristic mark which one finds on almost all
bows made and used by Bushmen . . . . The approximate ends
are reinforced with sinew . . . .
The bowstring is made from thin sinews twisted together
to form a strong cord tied loosely to the ends of the bow.
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A lack of reinforcement sinew at this point would suggest
a free sliding up and down and any easy release and setting
of the bowstring . . . The later seems incredible when
we know the Bushmen to be expert hunters, yet, on the
other hand, we may add to this that the bow as a whole is
an unworthy product of a true hunting race. (22:80)
However, being expert stalkers and having a great knowledge of the
different moods and movements of their prey, they are able to get
very close before discharging an arrow.

(22:81)

Another consideration is the fact that the Bushman uses
poisoned arrows.

The arrow in itself would probably not kill the

animal except upon a rare occasion.

The poison does the job and

all the arrow must do is penetrate the skin to be successful.

A

variety of poisons are used including the pupa of a certain bettle,
caterpillars, poisonous spiders, snake venon, poisonous plants,
leaves and berries.

(22:86)

The Bushmen's arrows are of four parts consisting of the
point (with poison), connecting reed, foreshaft and shaft.

The points

are fashioned from stone, bone, wood, porcupine quills, steel and
glass.

The connecting reed is designed to break away separating

the shaft and the point, leaving the point in the animal allowing
its poison to dissolve and kill the animal.

Steel points often

fashioned from wire scraps are valuable items to the Bushman.
They are often wound with sinew.

11

This was done apparently to

insure a more stable adhesion for the poison which would not be
very strong if it was applied to the metal directly, in which case
it would scale off with the formation of rust. 11

(22:82)

The
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connecting reed, the foreshaft and the point are lashed together
with sinew which helps to prevent splitting.

An adhesive made from

a certain fruit is sometimes used to glue the pieces together in
conjunction with the sinew.

As with the bows, the arrows do not

seem worthy of a hunting people.
The Bushmen use a variety of snares and traps which involve
a great knowledge of the animals behavior and hunting techniques
which he can call on and modify to fit special circumstances.

(20:343)

With more recent and scientific studies being made today, the
economics and well being of such peoples as the Bushman are being
seen in a new light.
Many investigators assumed that people who have few and
relatively primitive possessions are impoverished, longsuffering, and pitiable.
Certainly that assumption does not hold for the Kalahari
Bushmen. Their way of adapting stands as a living reminder
of earlier adaptations, details of which can only be inferred from patterns of fossils and artifacts found in
excavated occupation layers. Their success illuminates
earlier successes which set the stage for the coming of
modern man. Evolution that was uniquely human arose with
the rise of hunting, the expansion of the brain, the prolonged period of infant and child dependency, the need for
a home base, and kind of division of labor hitherto
unknown in the order of primates.
Society changed when men specialized in outwitting
animals and women specialized in collecting vegetables,
and the change can be measured in terms of work schedules.
The result was a degree of leisure unattainable in a troop
of primates in which there are no home bases or stored foods
and every individual except nursing infants must spend time
seeking food every day of its life. A hunting-gathering
society probably provides more free time for all its members than any other type of society yet evolved. (20:345)
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This

11

leisure time 11 Pfeiffer speaks of is exactly what the an-

cestors of man needed and probably had during the Ice Ages in
Europe.

During these times such things as the symbolic weapons

and tools mentioned earlier could have been manufactured and
improved methods for making tools could be developed.
Although the study of the Bushman and the Australian
Aborigine helps to understand man's prehistoric past, an obvious
difference arises.

These people live in a desert climate while

the people of the Western European scene described earlier lived
in a nearly arctic environment.

(20:329)

The material culture of

the Magdalenians more closely resembles that of the Eskimos,
probably because of adaption to a partly similar environment.
(16:100) With this in mind a look at the Eskimo and his tool
culture is in order.
The Eskimo
The Eskimo has, like the Bushman and the Australian
Aborigine, made minor physical adaptions in response to his environment.

He is more globular, that is, he is short and round

which helps maintain body heat.

His desert dwelling counterparts

are slight of build and retain more body fijuids to survive the
heat of the desert.

These are only minor variations of the human

form and are only examples of adaptability to environmental conditions.
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The Eskimo's domain ranges a third of the way round the top
of the globe.

They claim as their home the millions of square miles

of Alaska to Greenland, the whole upper edge of the North America
which lies within the Arctic zone.
environment varies quite a bit.

(12:118)

Within this area the

To cover the full range, then, we

must look at the more southern Eskimo who makes up the majority of
their numbers and at those individuals who live within a thousand
miles of the north pole.
Eskimo Tools.

The Alaskan Eskimo had almost universal use

of the bow and arrow; while it is relatively a new tool to the Polar
Eskimo.

The bows were four feet long and curved away from the bow

string at the ends.

They were backed with two bundles of braided

sinews which were pulled tight.

Arrows varied depending upon the

intended use but were usually made of spruce.
antler, slate, cooper and iron.

Tips were of flint,

(17:157-180)

When the Polar Eskimos were discovered, they were using iron
to a limited extent; although they neither mined nor smelted it.

The

iron was obtained from large meteors from which small flakes were
laboriously hammered.

(15:206)

In addition to arrow tips they also

made knives and harpoon tips from the iron.

The arrow tips were of

a variety of types including barbed, triangular, oval and tanged.
Their harpoons, illustrated in figure 15 are ingenious
devices consisting of five separate parts:
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A.

A heavy throwing shaft usually of driftwood, with a
knob midway to hold the line tight. The length sometimes reaches five feet for larger animals.

B. A bone socket on the end of the main shaft to hold a
lighter shaft. The socket has drilled holes in upper
and for thongs to be laced.
C.

A light shaft of bone or ivory from one to three feet
long.

D.

A detachable barbed harpoon head which is stuck on the
end of the light shaft.

E. A hide thong which holds the barb onto the light shaft
and is used to hold and retrieve the prey.

Figure 15.

Eskimo Harpoon

(12:134)

The smaller shaft (C) was tied just tightly enough to
the bone socket (B) to keep both shafts in a straight line
while the harpoon was in flight. But there was enough play
in the lashings so that, when the head struck the target,
the impact made the connection give, the two shafts making
an angle at the socket, like a bent elbow. This suddenly
slackened the line (E), and the detachable head (D) was
jerked from the light shaft. The barbed point turned in
the flesh and held fast like a fishhook. As the wounded
beast fled down into the water, the hunter paid out the
coil until he could land his exhausted prey.
The Eskimo was very clever with string, for which he
had a hundred uses. Taking a large section of uncured
skin, he cut an edge of uniform width all around it, in
a continuous spiral, the way one pares an apple, until
the whole skin had been turned into a single length of
line. (12:134)
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The Eskimo uses a variety of ingenious traps and snares for
small animals and fish as well as barbed arrows and spears.

The

women use carved ivory lures to attract fish in order to spear
them.

For containers, materials such as stone, wood, woven baskets,

pottery and skins are used to hold food, tobacco and tools.
Sealskin kayaks with spruce frames are used by many Eskimos
but they are relatively new and are not of too much use to the
Polar Eskimo who uses dogs and sledges to get around.

The sledges

are also constructed of spruce and hides.
The Eskimo, like the hunter of Late Paleolithic, depends
heavily on wood, bone, ivory and antler tools.
stone flake tools are made.

Relatively few

The bone, ivory, wood and antler

raw materials are worked more easily and are of sufficient supply
as to make stone working unnecessary though not completely forgotten.
Some stones are worked to make adzes, while other chips, like microliths, are used to make knives.

Slate is used to make knives for

working hides.
The one thing that characterizes the Eskimo is the use of
his ingenious harpoon to hunt seal through the ice.

Traveling to

the hunting ground by dog sled the Eskimo uses his dogs to locate
a fresh breathing hole made and maintained by the seals.

After the

Eskimo locates such a hole, the dogs are kept some distance away so
as not to frighten the seal.

The Eskimo examines the hole with the

end of his harpoon so as to determine its shape and where to aim
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his harpoon.

With the harpoon in the hole in the position he will

eventually thrust it, the snow is packed over it, then the harpoon is
removed and placed along side the hole on two notched rests placed
in the snow.

The notched rests allow him to pick up the harpoon with-

out making noise.
If the weather is bad or if the Eskimo expects to stay a long
time, he will build a wind break of ice.

To prevent snow blindness

and freezing of the eyes, he often wears bone or antler eye shields
with thin slits in them to see through.

Often a small hole is dug

into which a piece of hide is placed to stand on for the purpose of
keeping the feet warm.
The Eskimo places a three legged device made of sinew which
has an arm or spur that sticks down into the breathing hole.

This

device looks something like a chicken's foot with the claws gripping
and the spur extended into the hole.

On the spur the Eskimo fastens

a small piece of down with saliva which freezes and holds it on.
down will indicate when a seal is breathing.

The

The hunter who has

been patiently standing bent over the hole, often for many hours,
quietly picks up his harpoon and thrusts it into the hole.

The harpoon

tip attached to a leather thong holds the seal while the Eskimo digs
the snow and ice away and pulls the seal up onto the ice.

A seal

will sustain several families for several days.
While the men are hunting, the women are trapping and fishing
when not making clothing or tending to household duties.

She is also
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responsible for maintaining the combination stove lamps that the
Eskimos use not only to light and warm their shelters but also for
cooking.

The stove lamps are often made of a rib bone which has had a

LI-shaped groove gouged into it.

The lamp which is dried moss which

has been reduced to a powder by being rolled in the palms of the
hands.

It is then carefully laid along the straight edge of the lamp

in a ridge about a quarter of an inch high.

As the wick sucks up

the oil from the shallow bowl, it burns in a long straight line of
steady little flames providing enough heat and light for the shelter.
(12:125)
Due to the conditions of existence, the Eskimos are a nomadic
people rarely remaining in one settlement for more than a year.

Only

by moving can they secure a change of diet and the necessary variety
of skins for clothing and household uses.

Every year they follow

a seasonal migration which is determined by climatic conditions and
the habits of the various game animals.

In late fall the Eskimos

move into permanent winter dwellings preparing for the winter.

During

the colder months they live in small villages located in protected
sites where the ice is smooth and accessible by sledge and near which
good hunting grounds, a supply of fresh-water ice for drinking purposes and passable overland route are available.

(15:196)

These people, the Bushman, the Australian Aborigine and the
Eskimo, the last living members of the Stone Age, are important for
a better understanding of man's ancestors:

today's man and tomorrow's
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man.

They are living examples of whom questions can be asked to obtain

answers to those questions we cannot ask man's ancestors.

SOME INTERACTIONS IN THE

Thesis Title:

EVOLUTION OF MAN AND TOOLS
CHAPTER VII
TODAY AND TOMORROW
As we have seen man 1 s culture has, to a great degree, removed
him from physical or biological evolution for the present.
culture makes the adaptions for him.

His

Culture is an evolutionary

development in itself and represents a biological adaption, based
on genetic changes, but transmitted non-genetically through the
socially interactive process of learning.

Culture is man 1 s social

heredity.
Within the limits set by the genes every human act of
the organism is learned, acquired, through the action of the
culture upon him. Though based on genetic factors which make
it possible, culture is itself an extragenetic, a superorganic,
system which functions in the service of man just as any tool
does, to enlarge and extend the satisfaction of his needs.
(14:82)

Man s adaptions, including tools, are a part of man and his own
1

evolution.

They should not be separated but should be examined

simultaneously.
Today
Tools have made possible man 1 s civilization, evolution and
development.

In order to have food, clothing and shelter he must

have tools and implements made with his tools.
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Today s machine
1
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tools are but the logical continuation of the stone tools of our
ancestors coupled to new power.

They are only extensions of those

stone tools which were the extension of man 1 s own hands for the
purposes of drilling, turning, sawing, planing, forming and forging
raw materials into desired shapes.

Tools tend to stretch man s
1

mind and place him in new situations such as the domestication of
fire.

This is particularly true of the computer which probably

is the tool most discussed today, as it relates to man s development.
1

The computer is, however, not only an extension of man 1 s hands but,
more important and more dramatic, an extension of his brain.

The

computer originally designed to compute ballistic tables showing
trajectories of shells under varying conditions during the second
World War, has become a very important tool of today.
It permits investigators in all fields to deal with
problems which would not even have been considered or conceived of in precomputer times, because they would have
taken centuries to solve. It permits the doing of things
that could never have been done, and thus helps promote basic
changes in the nature of research and planning. A new manmachine relationship is in the process of being formed, a
relationship amounting to a kind of organic union. Computers
are strong where we are weak, and weak where we are strong.
The hunting-gathering life did not foster an ability
to do arithmetic efficiently. Man is sloppy and inaccurate
when it comes to working with large numbers and cannot even
carry out a moderately difficult series of calculations,
without making a dozen or more errors. A large electronic
computer, on the other hand, may operate for a month and
perform billions of calculations before a defective part
results in an error. Furthermore, man works slowly. It
would take a mathematician two years to do what a computer
does in an eight-hour day. On the other hand, no machine
can yet think creatively in the sense of dealing with novelty,
recognizing and discovering and exploring new problems.
(20:438)
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Today s computers, machine tools and automation can produce
1

all man s physical needs and still leave him with a great amount of
1

leisure time.

What he does or should do with this leisure time is,

however, beyond the scope of this paper.
The computer is eyed as the savior and as dooms day s pawn
1

depending on the person looking at it.

It is, however, only a machine

operated by man and therein lies the real problem.
must domesticate himself; he must master himself.

Man, not machine,
He must learn to

control his animal past, if you will, so as to not misuse the computer and other tools thus creating a disservice to himself and the
universe.
Tomorrow
Having faith that man can, if he will, solve his population
problem and the social problem of man himself; what might be expected
in his evolution as it might be affected by his tools and culture?
Mental Evolution.

Let s return briefly to the computer
1

which was developed to serve man but will probably be a great
influence on his future adaptions.
They will also bring about a widespread amplification
of intelligence. A man at a computer terminal is in effect
many times more intelligent than a man without a computer
at his service. In colleges freshmen sitting at terminals
located in classrooms, laboratories and dormitories are
already solving easily problems far too difficult for
seniors to solve in the days before computers, and the
same increase in brain power will continue throughout

96

life. The computer, one of the latest and most remarkable
products of human evolution, permits individuals and groups
to cope with new complexities of their own making. It is
thus actively speeding the process of evolution.
Finally, and this could turn out to be the most significant effect of all, the computer may be used to increase
the effectiveness of human adaptation. The brain evolved
in times of great physical danger and little social change,
but must now cope with times of little physical danger and
great social change. Once it was appropriate that ideas
and ways of doing things should endure for millennia. But
the pace of contemporary developments suggests that the
ability to unlearn swiftly is becoming at least as important
as the ability to learn swiftly.
In such a context computers may serve as powerful weapons
against the persistence of habit, the tendency of people to
stay the same as the world changes. Electronic memories are
erasable. They can be wiped clean at the flick of a switch
and be prepared for a fresh start. Computers do not become
more and more biased as they age, a distinct advantage in
solving new problems. (20:141-142)
The fear that the computer or any other machine or tool or
weapon will be the end of man is ridiculous.
should ensue, it will not be 11 The Bomb 11
11

If such a catastrophy

that causes it.

It will be

The Man 11 that detonates 11 The Bomb 11 and causes the catastrophy.
Physical Evolution.

The possibility that man will change

greatly in the foreseeable future (environment being relatively
stable) is pretty small.
point out, called the

11

There is, however, one danger many experts

Biological Twilight of Man 11 (after Dobzhansky).

This idea runs as follows:

Because modern medicine is able to keep

alive those individuals who probably would not have survived without
medical technology, these individuals are then able to pass on
to their descendants those hereditary flaws or diseases
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that would have been eliminated in years past.

This being the case

more and more individuals will produce more and more biological,
physically and mentally deficient individuals. These individuals
then, of course, require more and more medical technology to survive. As Dobzhansky points out 11 The remedy for our genetic dependence on technology is more, not less, technology. 11

(8:348)

Another area of possible evolutionary change might be in
the senses.

Will man develop new or varied senses to explore his

environment? LaBarre thinks not.
All through evolution, species have moved from pro~imitysenses to distance-senses. Touch, depending on actual contact, is the earliest sense of all. Next in appearance are
taste and smell, hearing and sight. In fact, a rough idea
of the evolutionary position of any animal can be gained
from knowing merely the repertory and relative development
of the animal's senses. We know of no physical medium to
which a future sense is likely to evolve a response. If
the human eye is already perfect in sensitivity, all that
seems possible would be to extend the range of this sense.
Color vision already discriminates the frequencies within
the visible gamut; but a sense might further respond to
ranges beyond this spectrum. True, we can already feel
infrared rays or radiant heat; yet conceivably we could
respond immediately by a new sense to such frequencies beyond heat and light as x-rays and radio waves.
But this would be pointless. Man's intelligence is
several eons ahead of his body in this. Man will never
need an x-ray sense or a radio sense or a Hertzian-wave
sense in organic terms, since he already has extra-organic
ways of manipulating and apprehending these frequencies in
his own machines. But this was also unlikely to happen in
evolutionary terms, because organisms adapt only to realities
with relevant survival value to them. Actually, until man,
there was no intelligible modulation of radio waves--let us
grant this much, that it is intelligible--in nature, to
which adaptive organs would have any relevance or survival
value. The same is also true, certainly at present, of
cosmic rays, But if survival depended on intelligent response
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to intelligible modulation of cosmic rays, there is no
reason to doubt that animals could adapt a sense to these
too. But, once again, man knows all these things without
needing to evolve senses for them. His mind is too fast
to permit or to need such genetic evolving. (11:37)
Man might evolve into what Brace calls "Homo durabilis, the
man who endures."

Brace describes him as:

One is tempted to speculate that the increasing technical and medical ingenuity of developing world culture
will further reduce or suspend the adaptive significance
of many other human features. Reduction of these features
as a result of the probably mutation effect would then follow,
and it is possible to suggest that the man of the future will
be somewhat puny and under-endowed by today's standards. Each
era creates its own values, however, and the Neanderthals
might very well have had the same feelings about ourselves,
could they have known that we their remote descendants
should be so much less robust than they. (1:106)
Brace pictures "Homo durabil is II as a large headed, puny speciman with an electronic device hung around his neck and plugged into
his ear; the electronic device presumably to keep "the man who
endures" alive by controlling body functions such as the heart,
lungs and stomach.
An obvious answer is, of course, to breed people as has been
done with animals.

By selecting breeding stock for the features

and characteristics desired and subsequent training or education,
the species could be improved, whereby different individuals would
be bred for different purposes as in Aldus Huxley s, Brave New
1

World.

This, of course, gets into many other problems which will

not be covered here.
Another danger of becoming too dependent on our tools is
pointed out by Isaac Asimov in his trilogy Foundation, Foundation
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and Empire and Second Foundation.

In these books he describes a

galactic empire which becomes so dependent on its technology which
maintains itself, requiring no humans.

The resulting fall of the

empire occurs due to the total absence of any persons trained to
make or maintain such a technology.

The empire had only operators who

did not need to know anything about the equipment because it took
care of itself.

As remote as the possibility seems at first, industry

runs into this very problem today.
The Answer?

With these kinds of possibilities and problems

facing man, his only salvation will be with himself.

This salvation

must come in the form of human cultural adaption, a social adaption,
a psychological, philosophical adaption.
The answer lies in the individual 1 s responsibility to
society.

Today everyone is responsible for himself, to himself, and

if the current trends persist a person may not even be responsible
to himself.

The answer includes everyone being responsible to every-

one and for everyone.

To accomplish this the individual must be

bound to society more closely without the loss of individuality.
This, of course, means fewer, if any, individuality.
Man needs social contacts but social contacts without love
result in trouble and social strife.

"Without love intelligence

would have bred innumerable tyrants, but with love to control
intelligence, fraternal love, man has used to better the lot of his
fellow man.

11

(14:156)

Tomorrow's man must have a higher sense
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of social conscience or love of man if man and tools are to survive.
Love has not generally been considered a factor in human evolution,
until recently.

11

But the evidence of man 1 s early evolution, as we

have been able to reconstruct it, all points to the fact that love
has been a powerful factor in the evolution of man. 11

(14:156)

Love is the next step from mutual aid and cooperation as exhibited
in the hunting and group living of man's ancestors.
The search for the answer is endless and may ultimately
never fully be found, but a part of it must be in the use of intelligence to make tools and the love or social conscience to properly
control those tools for the ultimate benefit of man.

The future of

man, as well as the future evolution of man, lies not in the jaws
of a machine, lies not in the blinking lights of a computer, but
lies instead in the very hands that made those TOOLS.
man.

It is up to

SOME INTERACTIONS IN THE

Thesis Title:

EVOLUTION OF MAN AND TOOLS
CHAPTER VIII
SUMMARY AND CONCLUSIONS
From the beginning of life on earth there has been a continuous adaptation by living organisms to the environment in which
they find themselves.

Man, however, more than any other animal,

has taken to adaptation of the environment to suit his needs and
desires.

With the use of tools man has modified and controlled his

environment and developed a tool oriented society which is dependent
upon those tools and the associated culture.
As shown earlier the higher order of primates, excluding
man, seem to have the physical and mental ability to develop a
tool culture but live in an environment which does not put selective
pressure on tool use and development.

The beginning of tool use gave

man's ancestors a selective advantage which they did not have naturally.

As ad hoc tool use developed into the purposeful tool use

and tool modification stages, the quantity of brain increased as
shown in table V.

Physical adaptions developed as did the quality

of the brain, as evidenced by the artifacts man's ancestors left.
The physical adaptions, although slight in nature, gave man's
ancestors improved manipulative and locomotive advantages and greater
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selective advantages while at the same time offering them the ability
to make better tools.

As one facet of man improved it allowed

improvements in other areas in leap frog fashion.
In the latter stages of development, when physical adaption
decreased, cultural adaption increased putting selective pressure on
those of man s ancestors with advanced intellect and a greater
1

dependence on culture.
The Magdalenians inherited a well developed culture and the
physical equipment to master the environment in which they found
themselves.

From that time until now there is little, if any,

actual evidence of physical or mental evolution in man.
has taken place in man s culture.
1

The evolution

His culture seems to have, at

least temporarily, removed him from the natural selection processes
for now and the foreseeable future.

This would hold true only if the

environment holds relatively constant.
Briefly, man and his tools are so inter-related in the
evolutionary processes that they cannot be separated.

The exact

influence tools have on intellectual or physical development, or
vice-versa, is so entwined that they cannot be separated and looked
at individually.

They must be examined as a single entity; Man

and Culture.
Suggestions for further research
There are several areas of weakness or lack of evidence and research
that need additional investigation.

One of these areas is in the human
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hand and its specific relationship to tool development and human
evolution.

Another area for further study is how abstract tools

such as language, alphabet and social organization, have affected
human evolution.
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Appendix
CHART OF THE CULTURAL TRADITIONS OF EARLY MAN
(After Oakley, 147-150)
The vertical columns indicate the time-ranges of the main
Stone Age
Europe.

11

cultures 11 (or rather traditions) in Africa, Asia and

The relation of the earlier cultures to glacial or pluvial

phases is far from certain, so that in this (as in other respects)
the chart is merely provisional.

The divisions of Pleistocene time

are not drawn to scale, the early phases having been telescoped for
convenience.
The glacial periods shown on the chart are generally
regarded as corresponding with the advances of ice in the Alps which
have been named:

Gunz, Mindel I-II, Riss I-II, Wurm I-III.

The

pluvial periods recognized in Africa (shaded in column) are now
named:

Kageran, Kamasian, Kanjeran ("Upper Kamasian 11 ) and Gamblian.
Horizontal lines indicate the probable connections between

the various streams of cultural tradition.

Each continent has been

treated independently, but it will be noticed that the growth of
Acheulian tradition in Europe, for example, is shown as having coincided with a supposed diffusion of Acheulian culture (or migration
of bearers of this culture) from Africa.

Similarly, Capsian culture

in Africa is indicated as having originated through the blade-tool
tradition spreading from Asia.
intrusive into Africa.

Mousterian culture also appears as

In the European column 11 Aurignacian 11 culture
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(the inverted commas indicated the use of the term in a broad sense)
is shown as the flowering of local or aboriginal culture under the
influence of intrusive cultural streams of eastern origin, which
included the true Aurignacian tradition, borne by the migrant CroMagnons.
An encircled letter plotted in relation to the name of a
culture shows that fossil remains of a bearer of the tradition
have been found in deposits of the age and location indicated.
Thus<C)in the European Acheulian indicates the skull found in

deposits dating from the end of the second interglacial period,
at Swanscombe, Kent.
The following is a key to the localities of fossil hominids:
A. Olduvae (E. Africa); B. Sterkfontein (S. Africa); C. Ternifine
(Algeria); D. Kanjera (Kenya); E. Saldanha (S. Africa); F. Florisbad
(S. Africa); G. Broken Hill (N. Rhodesia) and Eyasi (Tanganyika);
H. Haua Fteah (Cyrenaica); I. Singa (Sudan), Boskop (S. Africa; J.
Fish Hoek (S. Africa); K. Sangiran (Java); L. Choukoutien (near
Pekin); M. Trinil (Java); N. Galilee; O. Tabun, Mt. Carmel; P. Skhul
Cave, Mt. Carmel; Q. Ngandong, Solo River (Java); R. Hotu Cave (Iran);
S. Wadjak (Java); T. Heidelberg (Germany); U. Swanscombe (Kent); V.
Steinheim (Germany); W. Fontechevade (France); X. Ehringsdorf
(Germany); Y. Gibraltar; Z. Lachapelle-aux Saints (France);<(.
Chatelperron and Combe Capel le (France);

fi·

Cro-Magnon (France);
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?(', Predmost (Czechoslovakia); i, Chancelade (France); £, Cheddar
and Aveline's Hole (Somerset).
The remains from A and B belong to Australopithecus; those
from K, L, M, and possible C and T to the Pithcanthropus group of
men; those from 0, Y and Z to the Neanderthal group; those from E,
G, H, N, P, Q, U, V, Wand X are neanderthaloids showing various
degrees of affinity to Homo sapiens; remains from D, F, I, J, R,
S, fa€ are referable to Homo sapiens.

(18:147-150)
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